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1.0 EXECUTIVE SUMMARY

This report giveghe results ofthe environmental activities and monitoripgpgrams athe Princeton
PlasmaPhysicsLaboratory(PPPL) for CalendarYear 1995 (CY95). The report is prepared to
provide theU.S. Department ofEnergy (DOE) and the publicwith information onthe level of
radioactive and non-radioactiymllutants, if any,added to the environment as a resultP&#PL
operations. This report will also summarize environmental initiatives, assessments, and pi@jrams
were undertaken in 1995. The objectivdle Annual Site Environmental Report is to docunteat
PPPL’s environmental protection programs protect the environment and the public heddtleldreat
meets or exceeds regulatory compliance.

The Princeton PlasmiahysicsLaboratoryhas engaged irfusion energy researcsince 1951. The
long-range goal of the U.S. Magnetic Fusion Energy Research Program is to develop and demonstrate
the practical application of fusion power as an alternative energy source. In 1995, PPPL had one of its
two large tokamak devices in operation—the Tokankaision Test Reacto(TFTR). The other

device, the Princeton Beta Experiment-Modification or PBX-M (Fig. 1), did not operate in 1995 .

During CY95, the Princeton PlasmBhysics Laboratory’{PPPL) Tokamak Fusion Test Reactor
(TFTR) continued to conduct fusion experiments. Having set a world record on Novemi®&42,
by achieving approximately 10.7 million watts of controlled fusion power ddn@gleuterium-tritium
(D-T) plasma experiments, researchers tuthed attention testudyingplasma sciencexperiments,
which included “enhanced reversed sheahniques.” The enhancedeversed shear techniques
involve a magnetic-fieldconfiguration, whichdramatically reduces plasma turbulence and has
possibilities of doubling TFTR record fusion power oupéiso in 1995, the Magnetic Reconnection
Experiment produced itlrst plasma, andhe magnetic fieldor TFTR wasincreased to 6lesla.
PPPL began its collaboration with the Korean fusion science and technology program.

In addition to surpassing the goal of 10 million watts setifeFTR project, since Novembé993
when deuterium-tritium experiments began in TFTR, more than 600 tréinats were pulseithto the
reactorvessel generating more thark4.020 neutrons and..1 gigajoules offusion energy. These
achievements represent steps forward towleedreality of a commercidlision reactor in the twenty-
first century. For twenty-two years—sinBecemberl973, wherthe goal ofD-T experiments was
presented to the Energy Research Bedelopment Administration (ERDA-thpredecessor of the
Department ofEnergy or DOE)—PPPL haplanned anddesigned, constructed, operated, and
maintained TFTR culminating in the success of the D-T experiments.

In CY95, PPPL’s radiological monitoring program continued to measwsate and off-siteritium in
air, and makeomparisons witlbaselinedata. Capable of detecting changes in #rmabient levels of



tritium in the air, highly sensitive monitors are located at six off-site stations within 1 km of TFTR and
at a baseline location. On-site tritium levels in the air are monitored by a tritium monitorTiRTiRe
stack, asrequired by National Emission Standafdr HazardousAir Pollutants (NESHAPS)
regulations withlimits set by theU.S. Environmental ProtectioAgency, and by foufacility site
boundary monitors.Also included inPPPL’s radiological monitoring program amil, biota, and
surface, ground, and waste water monitoring.

The results of the radiological monitoring program for 18@%e: 1) radiatiorexposureyia airborne

and sanitary sewer effluents, were measured at low levels; Bjtahenaximumoff-site dose from all

sources—airborne, sanitasgwerageand direct radiation—wa8.31 mrem/year— a fraction of the
10 mrem/yealTFTR designobjective and thet00 mrem/yearDOE limit; and 3) thetotal airborne

exposure athe nearesbusiness wa®.082 mrem/year, which is well belowthe 10 mrem/year
NESHAPSs limit (see Table 2).

PPPL’s non-radiological environmental monitoring program demonstatepliancewith applicable
environmentalrequirements, which includes monthly surface water monitofargNew Jersey
Pollutant Discharge EliminatioBystem (NJPDESHlischarge permitNJ0023922. Three discharge
locations are identified by Discharge Sefiimbers (DSN): DSNOO1—basin outfall, DSN002—a
storm water discharge for the west side of C site, and DSN003—a filter back wash discharge from the
Delaware & Raritan Canal pump hous&lso, PPPL isrequired to conduct quarterly chronic toxicity
testing atDSNO01. Asrequired by theNJPDES ground-water (GW) permiiJ0086029,PPPL

collects quarterly ground-water samples from seven monitoring wellsagécel annual samples from

the detention basin inflows .

In 1995, PPPLcontinued itsemedial investigatioandremedial alternativassessment for C and D
sites of the James Forrestal Campus, which is leased to the Department of(E@&t¥py Princeton
University. Since 1989, ground-water data hagealed contamination of chlorinated volatile organic
compounds (most probably from solvents)limee location®n-site. In February 199Frinceton
University signed a voluntarggreement or Memorandum binderstandingMOU) with the New
Jersey Department of Environmental Protecti®®PPL’s workplan includes ground-watsampling,
soil sampling, andvater quality analyses of dewaterisgmps. In 1995, PPPtompleted soll
sampling in thesevenidentified Areas of Potential Environmental Concern (APERRPL collected
two site-wide rounds of ground-water samples from monitoring wells and dewatering sumps.

PPPL has emphasized environment, safety, and health (ES&drandance wittbOE requirements
at the facility. The expectations are that the Laboratoryexdel inES&H as it haglemonstrated in
its fusion researcprogram. The efforts are geared nabnly to fully comply with applicablelocal,

state, andederalregulations, but also tachieve a level of excellence thatludes state-of-the-art



monitoring and best management practices, as well as an instihgi@ervesother researcFacilities
with invaluable information gathered from such a unique program as fusion.



2.0 INTRODUCTION
2.1 General

Beginning in Decembel993, TFTR conductedhe deuterium-tritium (D-T) experiments and set new
records by producing oveden million watts of energy in994. The TFTR (Fig. 2) is atoroidal
magneticfusion energy researattevice inwhich adeuterium-tritium (D-T) plasma is magnetically
confined and heated to extreméligh temperatures by neutral-beam injectors and radio-frequency
waves. The TFTR began its first full year of operatio€¥83; TFTR produced its greatest number
of D-D neutrons in 1990 and 1995 (Exhibit 2-Ihe highest, totalnumber of neutrons produced in
one year occurred in 1995 wh2r27 x 1020 neutrons were produced froltD and D-T operations.
Neutron generation is an actual measurement based on data from neutron detectors.

Exhibit 2-1. TFTR Neutron Production 1987-1995

Deuterium-Deuterium Deuterium-Tritium
Year Total Neutron Year Total Neutron
Production Production

1987 3x 1018

1988 9.04 x 1018

1989 6.4 x 1018

1990 2.3 x 1019

1991 1.56 x 1018

1992 1.53 x 1019

1993 7.2 x 1018 1993 1.65 x 1019
1994 1.3 x 1019 1994 1.85 x 1020
1995 2.3 x 1019 1995 2.04 x 1020

In July 1995, the Department ofEnergy’s U.S. Program for FusionEnergy Research and
Development reviewed the “Report of tiision Review Panel,” prepared bthe President’s
Committee ofAdvisors onScience and Technolog§?CAST). The report recommended three key
priorities based on a budget-constrained strategy: “$jr@ng domestic core program in plasma
science andfusion technology...,” 2) “acollaboratively funded international fusion experiment
focused on the key next-step scientifisue ofignition and moderately sustainédrca 100 seconds)
burn...,” and 3) “an international program to develgpactical low-activationfusion-reactor
materials...” Specifically, for PPPlhe report stated “continue to operdateTR for 3 years beyond
its current scheduled shut dowrtla¢ end ofFY1995, at a somewhatduced fundindevel of about
$50 million per year...”



Due to the negotiation of the nepthase othe ITERcooperationthe committeealso recommended a
3-year construction delay of the Tokamak Physics Experiment or TPX, whichchveduled to begin
in FY1996. The TPX program, whiakeplaced the cancelldgurning Plasmdexperiment in1992 as
PPPL's next machinewas alsocancelled in1995; thiscancellationwas due to a change in the
direction of fusion research caused by funding cuts by Conghdss.placed orhold wasthe TFTR
Decommissioning and Decontamination (D&D) project.

2.2  Descriptionof the Site

The Princeton Plasma Physics Laboratory site thencenter of dighly, urbanized region extending
from Boston, Massachusetts, to WashingrC., andbeyond. The closestirban centerare New
Brunswick, 14miles to thenortheast, and Trenton, Iiles to thesouthwest. Major metropolitan
areas, including New York City, Philadelphia, and Newark, are within 50 miles of the sithoAs
in Figure 3,the site is in centraNew Jerseywithin Middlesex County, withthe municipalities of
Princeton, Plainsboro, KingstoWVest Windsor, and Cranbury inthe immediatevicinity. The
Princeton area continues to experience a substantial increase inusinessnoving into the Route 1
corridor nearthe site. Also,the maincampus of Princeton Universitjgcated primarilywithin the
Borough of Princeton, is approximately three miles to the west of the site.

The PPPL islocated on the Gand D sites ofthe James Forrestal Campus (JCF) Ryinceton
University. The site issurrounded by undisturbedeas with uplandorest, wetlandsand a minor
stream (Bee Brook) flowing along its eastern boundary and by open, grassy arealtivaateld fields
on thewest. In araerialphoto(Fig. 5), the general layout of the facilities at the C anai@s of
Forrestal Campus is viewed; the specific location of TFTR is at D site (on the left side of photo).

A demographicstudy wascompleted in CY87 as part of the requiremémt the Environmental
Assessment fothe formerBurning Plasmdxperiment(BPX) [Be87a]. Other information gathered
and updated from previous TFTR studieeluded socioeconomic information [Be87b] and an
ecological survey [En87].

The D site issurroundeccompletelywith a chain-linked fencéor the controlled access to théTR.
As an unfenced site with access controls for sectgtgons, PPPbpenly operates Gite, allowing
the public access for educational purposes. This free access of C site warthotedghevaluation
of the on-sitedischarges, awell as the potentidior off-site releases ofadioactive and toxieon-
radioactive effluents. Anextensive monitoringorogram, which istailored to theseneeds, was
instituted and expanded over recent years. ARBL radiological environmental monitoring program
generallyfollows the guidance given itwo DOE reports;A Guidefor: EnvironmentalRadiological




SurveillanceatU.S. Departmenbf EnergyInstallations[Co81] andEnvironmentalDose Assessment
Methodsfor Normal Operationsat DOE NuclearSites(PNL-4410) [St82].

The environmental monitoring program document contains the requirdioerstdherence to the
standards given in DOE Orders, in particu@E Order5400.5, “Radiation Protection of the Public
and the Environment” [DOE93a]. Therder pertains to permissible dosuivalents and
concentration guides and gives guidance moaintaining exposures“to as low as reasonably
achievable” (ALARA). On Decembdr, 1993, 10 CFR 83%ecame effectivand replaced DOE
Order 5480.11, “Radiation Protection for Occupational Workers,” guidelines for DOE niacliéitees
[DOEB89]. While issuance othis regulation did not have a majonpact onPPPL operations, the
regulation did incorporate some changes in personnel monitoring requirements. Sypitamiiéc for
implementing the requirements TR are contained in th& FTR TechnicalSafety Requirements
document (OPR-R-23). These criteria are shown in Table 1.

The emphasis othe radiation monitoring programias placed onexposure pathways appropriate to
fusion energy projects &PPL. These pathwaysclude externakxposure frondirect penetrating
radiation. DuringD-T, externalexposure from airborne radionuclides, such as argo(441),
nitrogen-13 (N-13), nitrogen-1®-16), and internal exposure from radionuclides, such as tritium (H-
3) in air andwater,are beingmonitored. Sixmajor critical pathwaysare considered as appropriate
(see Exhibi2-2). Prompt radiationthat which is emitted immediatelyduring operations, waalso
considered and is measuretihe radiation monitoringgrogram,described in th@FTR Final Safety
Analysis Report [FSAR82], was updated to reflect the current environment around TFTEXH{#xe
2-3). A tritium monitor was installed on the TFTR stack in late 1990. A&b@& Ci (37.03 Ci HTO
and 24.87 Ci HT, Table 2) (2.3 TBq) of tritium, measured by the stack amonitor, werereleased
from the stack in 1995.

Exhibit 2-2. Critical Pathways Discharge Pathway

Path 1.D.
Al Atmospheric ---> Whole Body Exposure
A2 Atmospheric ---> Inhalation Exposure
A3 Atmospheric ---> Deposition on Soil & Vegetation,
Ingestion, Whole Body Exposure
L1 Liquid Water Way ---> Drinking Water Supply --> Man
L2 Liquid Water Way ---> External Exposure

L3 Liquid Water Way ---> Fish ---> Man



Preliminary meteorological data and its associated methodology were reported in SectionI08Pthe
TFTR FSAR. Subsequentlymproved methodologies were implemented. mateorologicatower
was erected and began operationrNovember 1983 (seEigs. 12, 14, 16and 18 for comparison
1984versusl995 data) [Mc83, Ku95]. The improved measurements and methodaogiesluded

in the updated=SAR prepared fodeuterium-tritiumoperations. Data were collectedfor twelve
months (1995) using the monitors on the tower (Figs. 11, 13, 15, and\iiy-rose plots from the
data for the ten years (1984-95) are shown in Figures 5-10.

A tracer gas-release test was conducted during the period from July to Seft@8&&r look asite-
specific air-diffusion parameters. These tests were commissiomteronine actual siteonditions
versusmodel predictions in relation to future activities. The test results inditr@tdctuadispersion
and dilution of effluents in the vicinity dPPPL are enhanced by up to a factor of &@er that
predicted by Nuclear Regulatory Commission approved star@gandsian diffusion modelst89].
Additionally, as a result of these tracer gas-release tests, a 10-m wind speed and wind-geestion
was added to the meteorological towed 890 tomonitor PPPL on-site meteorology morngrecisely.
The U.S. Environmental Protection Agency (EPA) wastionedthroughthe Department oEnergy-
Princeton Group (DOE-PG) to use the more reali@t values from these teststime AIRDOS-EPA
model used for the National Emission Standards for Hazardodsr Pollutants (NESHAPS)
calculations. Approval was received in 1991.

The DOE Order 5400.1, “General Environmental Protection Program” [DOE90], requr&$L to
have an environmental radiological and non-radiological monitoring plardh&dins meteorological,
air, water, ground water, amddiologicalplans[PPPL92]. This environmental monitoring plan was
completed in CY91, with revisions made in CY92, and further revisions prepared in 1995.



Exhibit 2-3. Radiation Monitoring Program Covering Critical Pathways

Type of Critical Path Sample Point Sampling
Sample I.D. Description Frequency Analysis
(Exhibit 2.2)
Surface L1,L2,L3 1) Cooling Water Monthly Tritium and Gamma
& Discharge Spectroscopy
A3 Drainage
2) Bee Brook
Upstream &
Downstream
3) D&R Canal
Soil & Sod A3 Within 1 km radius Tritium and Gamma
Spectroscopy
Biota (Fruits & A3 Within 3 km radius Seasonal Tritium & Gamma
Vegetables) Spectroscopy
Surface Water L1, L2 Liquid Effluent As Required by Tritium and Gamma
Collection Tanks Rate of Filling Spectroscopy,
Volume
Air A1-A3 Test Cell Continuous Activated Air
(Gross b) 3H
(HT and HTO)
Air A1-A3 Vault Continuous 3H (HT and HTO)
Air Al-A3 HVAC Continuous Activated Air
Discharge (Stack) (Gross b) HT and
HTO, Particulates,
Volume
Direct & Air 4 Locations at Continuous g, n, 3H (HT and
Boundary activated air
Direct & Air 6 Locations off- Continuous 3H (HT and HTO
(off-site) site within 1 km (integrated) ( )
radius
3H = tritium

HT = elemental tritium
HTO = tritiated water
Gross b = Gross beta
g =gamma

n = neutron




3.0 1995 COMPLIANCE SUMMARY

3.1 EnvironmentalCompliance

The Princeton Plasnmahysics Laboratory’§PPPL) goal is to be in complianceith all applicable
state, federal, anlbcal environmentategulations. As gart of PPPL’s Project Mission Statement,
PPPL initiates those actionghat enhancéts complianceefforts and fully documenbhow PPPL is
meeting theequirements.The compliancestatus ofeach applicable federal environmental statute is
listed below:

3.1.1 Comprehensiv&nvironmentaResponseCompensatiorandLiability Act (CERCLA)

The PPPL isnot involved nor hadeen involved with CERCLA-mandated clearagiions. As a
result of the 1991 DOE-HQ Tigdreamassessment, action planwas developed to conduct a more
comprehensive documentatitar CERCLA inventory ofpast hazardous substancéghe CERCLA
inventory was completed in1993 [Dy93] and no furthe€CERCLA actionswere warranted by the
results of the inventory.

3.1.2 Resource&ConservatiomndRecoveryAct (RCRA)

The Laboratory is in complianceith all terms and conditions required of a hazardous waste
generator. In 1995, PPPL shipped sife approximately 42ons of waste tdacilities permitted to
treat, store, or dispose of hazardouasstes. The five largestsources of wastgenerated aPPPL
were 1) New Jersey-regulateall-contaminated soil removed from undernetit boilerroom and
HVAC roomfloors, 2) purgewater collectedrom groundwater monitoring wells (abovthe New
Jersey GroundwatdQuality Standards—mainly fovolatile organiccompounds), 3) New Jersey-
regulatedil spill cleanupmaterials, 4) non-RCRA, New Jersey-regulafethnifested and handled
within strict regulations) wasteil, and 5) batteries containiragid (hazardous under RCRA), which
were sent to a recycler [PPPL95b].

PPPL is also in compliance with the requirements of the RCRA-mandatderground Storag€ank
Program (also se8.1.6 and 3.3.3). Following 40 CFR 28(and New Jersey regulation®PPL
removed five underground storage tank4@94. In January 1995, PPRliscontinued service from

one tank, which wasthen abandoned in-place in accordance \lgh New Jersey Underground
Storage Tank (UST) regulations. This taméts abandoned in-place rather than excavated because of
its proximity to buried underground high-voltagewer lines. Adirected by the the NJ Department

of Environmental ProtectiofNJDEP) State Case ManagdPPPL isrequired to submit the UST



Closure Report as part tfie Remedial Investigatioand Remedial AlternativeAssessmenstudy.
The UST ClosureReportwas completed and submitted JDEP in March, 1997 agsart fo the
Remedial Investigation Report.

3.1.3 NationalEnvironmentaPolicy Act (NEPA)

Approximately 50 PPPL activities received NEPA review4d 985, with most of these determined to
be CategoricaExclusions according tthe NEPA regulations and guidelines tifie Council on
Environmental Quality (CEQand DOE, or covered in thHBFTR EnvironmentalAssessment, which
was issued a Finding of No Significant Impact (FONSI) on January 17, 1992.

DOE/EA-1108, an Environmental Assessmémt the National Sphericalorus Experiment, was
prepared and issued to DOE for review in L5, andwas transmitted by DOE-CH tdlJDEP for
review in Septembet995. OnDecember 81995, the EnvironmentaAssessment fothe National
Spherical Torus Experiment (NSTX) was approved taedfinding of no significanimpact(FONSI)
was signed by the DOE Chicago Operations Office Manager.

3.1.4 CleanAir Act (CAA)

The PPPL was in compliance with the requirements of the CAA in 1998prin1995, the 1994 Air

Emission Survey wasubmitted toNJDEP who in turn submithe survey tothe US Environmental
Protection AgencyUSEPA). The data are incorporated into a natiodatabasethe Aerometric
Information RetrievalSystem (AIRS),and Air Facility Subsystem (AFS) where liecomes public
information.

In August1995, PPPLsubmitted a reque$br Annual EmissionStatement Non-Applicability to the
NJDEP. In support of this non-applicability statement PPPL determined the maximum annual quantity
of air contaminants 1)allowed to be emitted by permit fedhpermittedsources, 2gmittedfrom all
unpermitted source operations operating at their maximum design capacity, antt&) as fugitive

emissions. The only regulatedhir contaminant thatasthe potential to be emitted BPPL source
operations above the air contamindhtesholds is nitrogen oxides (WD The air contaminant

reporting threshold for N in accordance witiNJAC 7:27-21.2 is 25 tonger year. PPPL
determined that its potential to emit NOx from permitedrcesoperating under federallgnforceable
permit conditions i9elow this threshold.The NJDEP iscurrently in theprocess of reviewing the
non-applicability statement.

In addition to filing the non-applicability statemeRPPL submitted a negative declaratitor the
New JerseyOperating PermiProgram. The CAA Title V Operating Permit program isplemented



throughthe state oNew Jersey. The negative declaraticior the PPPL site was submitted to the
NJDEP in Augustl995. The negative declaratiomas approved irMarch 1996 with aneffective
approvaldate ofNovember29, 1995. This effective approvablate reflects the date that th€TR
emergency diesel generator operating hours were reduced and hence tiegltamlity's potential to
emit NOx at the 25-ton per year threshold. The TFTR emergency diesel gemeramirwas the last

of the PPPL permits to be amended as part of the negative declaration preparation.

As a result of a self-assessment by PPPL, the DOE Tiger Team assessment findings, and the Clean Al
Act Amendments (CAAA) of 1990, preparation of a detaileceaiission inventoryvas completed in

May 1994. The purpose of the inventory was to estimate significant air emissions from each source so
that a manageable amission control program could be establishethe inventory includes air
emission quantities, point and fugitive emission sources, air-emission producing activitipsrraind
applicability. The airemission inventory is updated on a tri-annbasis andwas partially revised

during preparation of the negative declaration and non-applicability statement documents.

On January 27 anblarch 20, 1995, PPPIsubmitted an amendmefar the TFTR and C site diesel
generatoipermits, respectively, tthe NJDEP toindicate a change in fuel typem #2 diesel to #1
diesel. The NJDEP approved the change in fuel type on Sept@&b&095 forthe TFTR generator
and on June 20, 1995, for the C site generator.

In October 1995, PPPL requested of the NJDEP a total fuel use limit for all four boileesNJDEP
granted tharequest and imposed maximum annual fuelise limitation for the C site boilers of
227,370 gallons of #4 fuel oil and 88.6 million cubic feet of natural gas. Prior tdat@isach boiler
was limited by a specific fuel use for #i4el oil and naturafjas. This arrangement did not allow the
boilers to operate at maximum efficiency because specific boilers would be restricted to durmgil
optimal environmental conditions.

In 1995, PPPL complies with the Stratospheric Ozone Protection Program of the Clean Avfoket.
specifically, PPPL currently complies with Sectio08 of the Act, which prohibitsthe venting of
ozone-depleting substances through the useenified refrigerant recovemynits. In additionPPPL
safelydisposes ofquipment containing ozone-depletisgbstances by removirthe refrigerant to
specified levels before disposal of the equipment (see Section 3.1.6 for the descriptiacaidemal
release of Dichlorodifluoromethane, Freon® 12, or CFC 12). The PPPL employs traircedtéied
technicians to service and repair equipment containing ozone-deplgtistances and toperate the
Laboratory’s four refrigerant recovery units.

As requested by NJDEP March 1995, PPPLdetermined the amount sulfur hexafluoride (SB)
released annually from TFTR operatioriBhe amount of S used tomaintain the S§ systems can



range from28,060 poundger year t036,340 poundger year. SIg is used inthe modulator
regulators, the ICRF, and the NB high voltage and ion source enclosures.

PPPL is workingwith the Procurement aniateriel Control Divisions tomeet requirements of
Executive Orderl2843, “Procurement Requirements and Policies Federal Agenciesor Ozone-
Depleting Substances.” The ENLP and F&EM are working together to identify and inventory present
and future uses of class | and class Il ozone-depleting substances. The ENA&ERhdroupswill

also assess existing and future needs for these substances.

3.1.5 NationalEmissionStandard$or HazardoudAir Pollutantd NESHAPS)

The PPPL added a stack sampler to the Tokankalsion Test Reacto(TFTR) facility for tritium
releases, which has been independently verified as meeting National Emission Standard for Hazardou:
Air Pollutants(NESHAPs)radionuclide emission monitoring requirements. In Audgig93, PPPL
receivedUSEPA’s concurrence on this determination. Levelstafium releasedduring TFTR
deuterium-tritium (D-T) operations were measur@d.03 curies oftritiated water or HTGand 24.87

curies of elemental tritium or HT (see Table 2) [Ja96].

In 1995, the effective dose equivalent to a person at the business nearest PPPL, due to radionuclide a
emissions, was 8.2 x #®mrem, which is lowethan theNESHAPs standard of 1@rem/yr (Table

2). During their inspection oPPPL facilities in May 1994, representatives frotd SEPA Region Il
indicated that PPPL was in compliance with NESHAPS requirements.

3.1.6 CleanWaterAct (CWA)

The PPPL is ircompliancewith the requirements of theWA. An assessment of grouméiter has
been undertaken as part of an eftbet followed identification of leakingunderground storage tanks
(USTs) containing heating oil andehicle fuel. Quarterly ground water monitoring reports for
petroleumhydrocarbons (quarterly) aneblatile organic compounds (annuallyare submitted to
NJDEP (see Section 6.1.3 C).

Underthe CWA and “New Jerseischarge of Petroleum andazardous Substanceségulation
(New JerseyAdministrativeCodeTitle 7, ChapterlE), PPPLreported three releases of petroleum,
petroleum products, or hazardous substances to the NJDEP 1895Y Ofthese three releases (see
Exhibit 3-1), two releaseampacted permeablsurfaces (gravel and soil) and involvedtroleum
products or hazardous substances: one pint to one quart of transmissiteakiidm an employee’s
vehicleand approximately 43 gallons ofineral oil spilledfrom a tank truck ontgravel. The tank



truck held the remainder of the transformer oil while a capacitr was being removed. Soil sampling was
conducted and about 30 yards of oil-contaminated soil was removed..

From November 1994 to April 1995, the chiller system was under investigation. IEakliyetection
equipmentwas cited for the difficulty in determining if leaksvere actually occurring. The leak
detection equipmemwas repairedandall the leaks weregfound and also repaired. \as calculated

that a total of 900 pounds of CFC 12 was released over the five month period. NJDEP was notified of
the release, and the release confirmation report was prepared and submitted to NJDEP.

Exhibit 3-1. 1995 Release Reports

NJDEP PPPL # TITLE TYPE of RELEASE
CASE #
95-4-26-1209-27 ER95-01 | Transmission Fluid Leak 1 pint to 1 quart of transmission

fluid from an employee's car was
released to gravel and soil

Leak to ambient air
95-12-15-1555-03 ER95-03 | Mineral Oil Spill 43 gallons of mineral oil released

to gravel and soil

3.1.7 NationalPollutantDischargeElimination System(NPDES)

In 1995, PPPL operated undée conditions oNew JerseyPollutant Discharge EliminatioBystem
(NJPDES) surfacevater discharge perm{tNJ0023922) (se@able 18). The NJDEP issued the
renewed surface water permit on January 21, 1994, effective date of March 1, 1994 [NJDEP94]. The
NJPDES surface water permit will expire on February 28, 1999.

Effective March 1,1994, the monitoring locations in the permit are the detenbasin outfall,
monitoring point DSNOO1, the site’s storm waterrunoff that does notdrain to the detention
basin—DSNO002 (sed@able 19), and the filterbackwash discharge (DSNO003) tae Delaware &
Raritan Canal pump house (SEgble20). These three locations are designated as monthly sampling
points (see Figures 19 and 20).

Due to natural scouring of trsvalethat leads td>SNO002, atimes the totasuspended solids (TSS)

limit is exceeded (twiceluring 1995). Fothatreason, PPPland DOE-PG requestatat the DEP
consider eliminating the TSS limit from the permit conditions. PPPL and DOE-PG met representatives
from the DEP Bureau oStandard Permitting and Stormwatéianagement tadiscuss thisissue.

PPPL and DOE-PG are awaiting the DEP’s decision on the total suspended solids limit at DSN0O2.



In 1995, the Radiological Environmental Monitoring Laboratory (REMtas inspected byNJDEP,
Office of Quality Assurance, for New Jerselaboratory certification of pH and temperature
measurements. Equipment calibration and records neededbgitbedocumented; these deficiencies
were corrected.

The PPPL completed the identification of wastewater streams into the Stony Brook Regional Sewerage
Authority (SBRSA) system. A site sanitary survey was completed in 1993 and upda&@bin It is
estimated that approximately 3 percent of the combsesderage flow fromPPPL isclassified as
industrial wastewater and 97 percent as domesigtewater. IrDecemberl993, SBRSA issued a
draft industrial discharge permit RBPPL, forwhich PPPLand DOE-PG submittedomments. In
February 1995, SBRSA issuedevised final permit requiring sampling ohly the liquid effluent
collection (LEC) tank discharge. Following discussions MBRSA, PPPLand DOE-PG agreed to
report LEC tankdata toSBRSA on amonthly (tritium, pH, and temperature) and annygahemical
oxygen demand) frequencythe SBRSA industrial discharge permitas renewed in February 1996
with the elimination of the annual samplimgquirement. Monthly samplingpr tritium, pH and
temperature at the LEC tanks remains a requirement of the renewed permit.

During 1994 andl1995, PPPLand SBRSA performesdplit sampling three timefor the parameters
listed in the permit. ThBPPL worked teeliminate thephoto laboratory waste stream as an industrial
flow to the sanitarysewer, subsequenthccomplished. Filters were installed to remove silver from
the photographiprocess waskand rinse water; digital imagingsystem, whichwill eliminate all
photo-processing waste water, will be implemented in the near term.

3.1.8 SafeDrinking WaterAct (SDWA)

The PPPL receives its drinking water frane Elizabethtown Wate€Company. While Elizabethtown

is responsible for providing safe drinking wateRPL testsncoming water. In additionperiodic
testing for potential problems withthe on-sitedrinking water distribution system is undertaken. In
1994, PPPLnstalled anew backflowprevention systenbeneath the elevated watewer. In the
event of afire, PPPLcanswitch fromthe Delaware & Raritan Canal wat@ronpotable) to potable
water for its fire lines.

On a quarterlyffrequency, PPPlinspects and pressure te#ite backflow prevention equipment at
both locationsthe main potable water connectiand thenew systembeneath the elevated water
tower. The back flow prevention equipment prevents contaminatitive gfotable watesupplyvia a
large cross-connection. Ithe presence of a representativem the MiddlesexCounty Health
Department (MCHD), theystemsare inspected each quarter at the painére ElizabethtowhVater
enters C site (main connection) and beneath the wat@r. On arannualbasis,thesesystems are



totally disassembled, inspected, aedted in the presence bbth MCHD and the Elizabethtown
Water Company representatives. In ordemtntain an uncontaminated potable wai@pply, other
cross-connection equipment is tested annually.

3.1.9 Toxic Substanc€ontrol Act (TSCA)

The PPPL is in compliance with the terms and conditions of T®C#e protection of humahealth

and the environment by requirinigat specific chemicals be controlladd regulations restricting use
be implemented. The laBtPPL polychlorinated biphenyl@PCBs) transformers weremoved from

the site in1990. Atthe end 0f1995, 653 PCBcapacitors, whichmeet theregulation criteria, are
locatedwithin two buildingsonsite. These buildings haveoncretefloors, and so the capacitors are
located in protected areawvay fromthe weather. Ofthe 653 capacitors, 640apacitors alsdave
secondary containment. There are no plans at this time to remove and/or replace these capacitors.

3.1.10 Federalnsecticide Fungicide.andRodenticideAct (FIFRA)

Application of herbicides, pesticides, and fertilizers is performed by cersifibdontractors whmeet
all the requirements ofFIFRA. The PPPL Facilities and EnvironmentaManagement Division
(F&EM) monitors this subcontract (see Table 21).

3.1.11 Endangere&®peciesAct (ESA)

The PPPLoccupies 72 acres of th@rrestal Campus of Princeton University. the 1975 “Final
Environmental Statemenfor the Tokamak Fusion Test Reactor Facilities,” the approved
“Environmental Assessmen({EA) for the TFTR Deuterium-Tritium (D-T) Modifications,” and the
approved “TFTR Decommissioning am@contamination (D&D)and TokamakPhysicsExperiment
(TPX) Environmental Assessment” hawedicated that there are no endangespecieson-site.
[ERDA75] [DOE92] [DOE93b]

In thefourth quarter 0f1992 and inthe first quarter 0f1993, the NJDEP, Division of Parks and
Forestry, Natural HeritageData Base [Dy93], reportedthat there are nweecords forrare plants,
animals, or natural communities on tABPL site. There araecords for a number of occurrences of
rare speciethat may be on or neavaterways surroundinthe site. Asthe Natural Heritage data is
based on #terature search and on individuatsservations of endangered specieth@vicinity of
PPPLand is not based on site-specifiarveysand/or observationghe data obtainedrom this
database are not considered definitighould PPPLplan any “major construction activitygrior to
the start of the activity, a survey will be conducted as part of a NEPA document, if required.



3.1.12 NationalHistoric Preservatiom\ct (NHPA)

There are no identified historical or archaeological resources at PPPL. No buildings or sthasteires
been identified as historical [Gr77].

3.1.13 ExecutiveOrders(EQO) 11988.“Floodplain Management”

The PPPL is incompliancewith the EO11988,“Floodplain Management.”Delineation of the500-
year floodplain and th&00-year floodplairwas completed inFebruary 1994.The 500-year and the
100-year flood plains arecated at thé&5-foot elevation and at th80-foot elevation above mean sea
level, respectively [NJDEP84] (see Fih).

A Stream Encroachment Permit application is requioecconstruction withinthe flood hazardarea

and thel00-year floodplain as regulated MUAC 7:13et seq An applicationwas filed with the

NJDEP in August 1992 fahe detentiorbasin upgrade project, specifically, fine modifications to
the discharge area. The permit was approved and became effedtiseeimber 1992 ancemains in

effect until November 23, 1997. The detention basin upgrade project, which inttladeplacement
of an existing headwall for the discharge of the detention basin, began in August 1994xaedtex!

to be completed in 1996.

In 1995, PPPLbegan preparing a site-wide stormwateanagemenplan. It wouldinclude the
proposed seconckll detentionbasin, which was ithe conceptuallesign phase. PPPdiscovered
that the Princeton Forrestal Center (PFC) the management group for Pridoetersity's corporate
office and research complex, included the PPPL site in their StormMategemenPlan. This plan
was submitted to the Delaware Raritan Caammission (DRCC) in 1980 and @ertificate of
Approval was signed on May 20, 1980. The 72-pareel thatPPPL occupies is included iRFC's
stormwatemrmanagemenplan-Phase |.The 72-acre parcel is part of the BBeok watershed and
therefore includes PPPL in the PFC stormwater plan.

One condition of the PFC Storiiater ManagemerRlan isthat the averagdensity of development
not exceed aaximum of60% imperviouscoverage in developabkreas. PPPlmeets the 60%
impervious coverage limit and is in compliance wvilte stormwater requirementsPPPL determined

that the second detention basin was not required.

3.1.14 ExecutiveOrders(EOQ) 11990,“Protectionof Wetlands”

The PPPL is incompliancewith the EO 11990, “Protection of Wetlands.” Formastudy and
delineation of the wetland boundaries within Bi@PL 72-acre site are completaJsing infraredfilm



for aerialphotographsthe presence of wetland-type vegetatizas found orthe north and eastern
boundaries othe Laboratoryproperty. In July 1993, atApplication for a Letter of Interpretation”
(LOI) for the entire 72-acre sit@asfiled with the NJDEPLand Use RegulationProgram. The LOI
application included: US Geological SurvgySGS)topographicmaps,National Wetlands Inventory
maps, USDepartment of Agricultur§fUSDA) Soil Conservatiormaps, aerial photographs, and
vegetationrmaps. These maps weraesed toprepare the delineation program and the tacgétal
areas.

The wetland boundaries were flagged based on an analytkie siil type, vegetation identification,
and area hydrology.e., depth to ground water. Soil profilesdeterminesoil type were conducted
through soilborings, whichwere alsoanalyzedfor indications of seasonal high water table. A
wetlands delineatiomap that indicated thboundary,sequential flagnumbers,and soil boring
locations was prepared (see Fig. 35).

The Land Use Regulation Program within NJDEP continues tbebead agencifor establishing the
extent of state and federally regulated wetlands and waters. TherSCorps ofEngineers retains
the right to re-evaluate and modify the wetlands boundary determinations at any time.

3.1.15 ExecutiveOrder12856. “FederalComplian@ with Right-to-Knowand Pollution Prevention
Requirements, and SuperfundAmendmentsand ReauthorizatiorAct (SARA) Title 111 ,_Emergency
PlanningandCommunity-Right-to-KnowAct (EPCRA)

Emergency Planning and Community Right to Know Adle 111 of the 1986 SARA amendments to
CERCLA created asystem for planningesponses t@mergency situations involving hazardous
materials andor providing information to the public regarding these and storage of hazardous
materials. Under the reporting requirements of Executive Order 12836ea8ARA Titlelll, PPPL
has complied with the following:

Exhibit 3-2. Summary of PPPL Reporting Requirements

EPCRA 302-303: Planning Notification YES [ O] NO[ ] NOTREQ.[ ]
EPCRA 304: EHS Release Notification YES [ ] NO[ 1] NOT REQ. [ ]
EPCRA 311-312: MSDS/Chemical Inventory YES [ ] NO[ ] NOTREQ.[ ]
EPCRA 313: TRI Inventory YES[ ] NO[ ] NOT REQ. [ ]

In 1995, PPPLsubmitted an annuahemicalinventory to be in complianceith SARA Title Il or
EPCRA 312. This inventory reports the quantities of chemicals listed on the CERCLA regulsttons
are stored on site.



Under SARA Title Ill, PPPL provides to the applicable emergency respgeseies: 1) an inventory

of hazardous substances stored on the site; 2) Materials Safety Data Sheets (MSDS)oiapte@d

SARA Tier | forms listing eachhazardous substance stored by usdysve a certairthreshold
planning quantity (typically 10,000 pounds, but lower for certain compounds) to applicable emergency
response agencie€kxhibit 3-3 lists hazardous compoundsP®PL, reported undeSARA Title Il

for 1995 [PPPL1995a].



Exhibit 3-3. Hazard Class of Chemicals at PPPL

Sudden Acute Chronic
Release Health Health
Compound Fire of Reactive |Hazard Hazard
Pressure
Carbon dioxide [l Il
Chlorodifluoromethane O O
Dichlorodifluoromethane [l Il
(CFC 12)
Fuel Oil [l
Gasoline [l [l
Helium U
Nitrogen ]
Petroleum Oil [l
Polychlorinated Biphenyls O
Sulfur Hexafluoride [l
Sulfuric acid ] Il
Trichlorotrifluoroethane |
(CEC 113)

Section304 of SARA Title Ill requiresthat the Local EmergendylanningCommittee(LEPC) and

state emergency planning agencies be notified of accidental or unplanned releases dfazerdous
substances to the environment. To ensure compliance with such notification provisions, a Laboratory-
wide procedureESH-013,“Non-Emergency Environmental Release—Notification &weporting,”
includesSARA Title 1l requirements. The NJDEP administershe SARA Title lll reporting for
USEPA and has modified the Tier | form to include SARA Title Il reporting requirements and NJDEP
reporting requirements.

Because PPPL’s use of chemicals listedlenToxic Releasénventory (TRI) is belowthe threshold
amounts, PPPL itechnicallynot required to submit th€RI. Following DOE’s guidancessued in
1994, PPPLcompleted an annual submittal BOE for 1995 that included thelRI cover page and
laboratory exemption report.

3.1.16 FederaFacility ComplianceAct (FFCA)

The Federal Facility Complianc&ct (FFCA) requiresthe Department oEnergy (DOE) to prepare
“Site TreatmentPlans” for the treatment of mixedvaste, wastecontaining both hazardous and
radioactivecomponents. Based dhe possibility of the site generating mixegste, whichcould
require treatment osite, PPPL wa&entified on the list oDOE sitesthatwould beincluded in the
FFCA process [PPPL95c]. In 1995, PPptepared its “Proposeflite TreatmenPlan (PSTP) for
Princeton Plasma Physics Laboratory (PPPL).”



PPPL hagleveloped an approach where googential mixedwaste would bdreated in the original
accumulation container within afays ofgeneration of théazardous waste.This treatment option
was discussed witBtate ofNew Jerseyand USEPA Region Il regulatorasho were inagreement
with this approach. Based dmeir agreement, this approach will keepPL incompliancewith the
applicable Resource Conservation and Recorety(RCRA) Land DisposaRestrictions. However,
DOE will provide the state andSEPA withannual updates and will keep the regulaapprised of
the status of activities. Ifmixed wastes weregenerated that couldot be treated in the original
accumulationcontainers, PPPL wouldotify the regulators and providbemwith a revised“Site
Treatment Plan” [PPPL95c].

3.2 CurrentlssuesandActions

3.2.1 Air IssuesandActions

Several small, fundamental projectP&PL that capture the intent of Sectiéf2, “Significant New
Alternatives PolicyProgram (SNAP),’areunderway. Alternative refrigerants and possible retrofits
for large equipment thatseozone-depleting substancae beingexplored. Proposedctivities are
planned to be part oPPPL’s Waste Minimizationand Pollution Preventioprogram. PPPL is
continuing to examine substitute degreasing compounds.

In August 1995°PPL submitted applicationfor negative declaration and non-applicabistatement
for the CAA Operating PermiProgram andhe NJDEP Annual EmissionStatementespectively. In
March 1996 the NJDEPgranted the negative declaratitor the Operating Permit programith an
effective date of November 29, 1995. PPPL is currently awaiting approtaé¢ BimissionStatement
non-applicability from the NJDEP.

In support ofthe negative declaration and non-applicability statement several amendrassade
to existing permits. The TFTR emergency diesel genenastimited to 200 hours obperation per

year and the boilers were limited to a ten ton per year emissiohasdd on fuel limitations. Through
these amendmenBPPL determined thaits potential toemit NOx from permittedsources is 23 tons

per year. This estimate is based upon exagerated fuel consumptieractual NQ emissions from

PPPL permitted sources based on actual fuel consumption and operating hours, during CY95 was 7.2
tons per year.

3.2.2 NJPDESSurfaceWaterPermitNo. NJ0023924ssuesandActions

During CY1995, three non-compliances were reporfed total suspended solids (TS8&)easured at
DSNO002 (stormwater) and DSNO@Belaware & Raritan Canglump housdilter backwash) (see



Tables 15 and 16). At DSNOO2 located at the southwestern boundary of C site, tvweacEB&ances
were reported fothe stormwater discharge samptEslected inJanuary andvlarch 1995. These
exceedances were attributed to natural sedimentieinditch and not td®PPL activities or soil
disturbances. The PPPL aBDE-PG submitted a requestNIDEP formodifications to the permit
addressing thisssue. Modification to DSN0O02requirements within th&®PPL surface watepermit
were made and distributed for public comment in February 1996 exideedance of SS at DSN003
may have been affected by the TSS concentration of the water in the D&R Candiraé ttheesample
was taken. Samples of bothe discharge and theanal were collected and analyzed on six
consecutive sampling events. Both sets of data were similar and neither displayed exceedances.

During the NJDEP’s review of the TFTR deuterium-tritium (D-T) Environmental Assessment (EA), an
issue regardinghe elevated temperature in BBeok atlocation B2was raised. The New Jersey
Surface Water Quality Standards limit the temperature of the discharged wateexaram increase

of 2.8°C (5.0°F) above ambient water temperature at any time. It has been noted that there are times i
the winterwhenthe delta t At or the difference in temperature between the discharged and surface
waters) was greater than the 2.8°C limit. RfePL suspectetthe higher temperatumgas caused by

the ground water pumped to dewater various builfimngndations. The temperature ajroundwater
measures a near constant 12.8%55°F) all year round, while in the winter thesurface water
temperatures drop to as low as 0°C (32°F).pwsisentthe estimated amount gfoundwater pumped

to dewater D site (TFTR and MG basements) and IS and CS basements) is ab&®0,000
gallons per day.

3.2.3 NJPDESGround-WatePermitNo. NJ0086029ssuesandActions

In 1989, PPPL and DOE-PG requested an adjudicatory hearing on the requirements of the New Jerse!
Pollutant Discharge andElimination System (NJPDESPermit No. NJ0086029)discharge to
groundwater permit. The PPPL and DOE-PG protestegl#mement of three monitoringells on A

and B sites of the James Forrestal Campus; the basis for the protest was that theseaoeainnren

DOE leased-property, bure onproperty under Princeton University’s controDespite apending
adjudicatory hearing,the DOE-PG andPPPL have complied withall permit-mandated activities.

These activites included the installation of fgr@und-water monitoringvells, quarterly sampling of

seven wellstwice annual sampling of thieasin inflows,and the hydrologicastudy as discussed
below.

The groundwater discharge permifNJ0086029)expired onDecember31l, 1994. The renewal
applicationwas prepared and included a report on ground-wgtelity based on quarterlground
water samples collected from December 1989 through FebruarnAi994]. In thisapplication, the
PPPL and DOE-PG requested that NJDEP delete from the permit the three off-site wells, for which the



adjudicatory hearingvas requested. As dflarch 1996, NJDEP hasot issued a neWNJPDES
groundwater permit;PPPLand DOE-PG continue to comply withe requirements of the expired
permit. DOE-PGhas requestethat the NJDEP review past groundater dataand reduce the
frequency and number of sampling locations in the renepexthit. The NJDEP is currently
reviewing the data and a decision to reduce sampling locations, sampling frequepeyaeneters is
pending.

One of the requirements of the NJPDES permit was to conduct a site-wide hydratagigal Based

on the quarterlyground-water monitoringlataand the site-wide hydrologicatudies (presence of
volatile organic compounds in ground water), NJDEP required further investigation of James Forrestal
Campus. AMemorandum ofUnderstandindMOU) governingthe investigation and remediation of

the entire James Forrestal Cammas signed byPrinceton University in Februad©93. Princeton
University has responsibility fdnvestigatingA/B sites,andPPPLand DOE-PG have responsibility

for C and D sites.

The revised work plan for the RI/RAA was submitted to NJDEP in September 1994¢avittitional
approval” was received in January 1995. Soil sampling was conducted in April 1995, andings

of ground water samples were collected in March and May 1995. Soil samples from only two areas of
concern showed contaminants above the most stringent NJDEP Cleanup CriteriareThgynext to

the coolingtower former chromium reduction pits andtBg C site drainagewale, whichreceives

runoff from the 138 kV switch yard. After NJDEP review and approvéi®@RI/RAA results,PPPL

will complete removal actions for soil and/sediment contamination in these areas.

3.2.4 Tiger TeamandSelf-AssessmenissuesandActions

The PPPL wasaudited by aDOE Tiger Teambetween Februargl, 1991,and March 12, 1991.
During PPPL’s own self-assessment performet@tml1990, PPPLhad identified over 70 percent of
the Tiger Team findings. There were 54 environmental findings, none of which represented situations
that presented an immediate risk to public health or to the environment wathanted armmediate
cessation of operations. Of these findings, 38 were related to requirem&a& Qirders,federal or
stateregulations, or PPPUdirectives orprocedures. Sixteen of thefindings wererelated tobest-
managemenpractices. In additiorthere werel66 safety andhealthconcerns and 2é&anagement
concerns. An Action Plan wdmalized by PPPL inApril 1991 and approved aruafficially released
by DOE/HQ in April1992. Ofthe 612 milestones addressintpe 300 Tiger Team findings and
concerns, 9percent have been completed as of Mak6B6. All the environmentafindings were
completed.

3.3 EnvironmentaPermits




The PPPL EnvironmentNuclear LicensingPermitting and Safetivision of the Support Services
Department maintains a list of Environmental permits (see ExX3u)twhich isupdatedmonthly. A

discussion of the environmental permits required by the applicable statutes is foun8ectibes 3.0
or 6.0, “Environmental Non-Radiological Program Information.”



Exhibit 3-4. PPPL Environmental Permits
Permit Permit Type Effective | Expiration Status
No. Date Date
In compliance. Renewal applic.
0086029 NJPDES Groundwater 4/1/89 12/31/96 | submitted to DEP 7/5/94. Sent letter
on 2/22/95 re: basin liner. Feb 95
sampling completed.
1/21/94 In compliance. Requested permit
0023922 NJPDES Surface water Effective 02/28/99 |mod. for DSNO002 - stormwater
3/01/94 outfall; Jan. 1995 TSS exceed..
092187 TFTR Diesel Exhaust 10/24/89 10/24/99 Current.
096074 C-site Diesel Exhaust 6/28/90 6/28/95 Current. Renewal in progress.
094831 Hot Cell Degreaser Vent 3/30/90 6/16/97 Current. Permit modifications in
progress. 1d. No. 15952
090735 FCPC Building Degreaser 6/6/89 5/31/95 Cancelled.
Vent
826 Elizabethtown Water 4/1/93 3/31/95 Current.
Physical Connection
148539 UST Registration 4/1/93 3/31/95 All UST cancelled.
089962 Diesel Tank E8 Vent 11/22/88 11/22/93 Cancelled.
061295 Boiler #2 Stack Vent 3/31/82 4/23/95 Current. NJDEP will revise permit for
both fuel types 1/95.
061296 Boiler #3 Stack Vent 3/31/82 1/25/95 Current. Temporary 90-day permit.
118817 Mod. to Boiler #3 10/21/94 1/18/95
061297 Boiler #4 Stack Vent 3/31/82 4/23/95 Current.Temporary 90-day permit
061299 Boiler #5 Stack Vent 3/31/82 4/23/95 Current.Temporary 90-day permit
061298 Oil Tank Vent #2 3/31/82 3/31/97 Cancelled.
0128306 Medical Waste Gener. 7/22/91 7/21/95 Current.
DR-18A D&R Canal Water Use 7/1/84 6/30/2009 Current.
12471 REML Laboratory 7/1/91 6/30/95 Current - Tritium only (pH, temp.,
Certification NJDEP audit 3/10/95)
111580 CAS Dust Collector 3/10/93 3/10/98 Current.
113444 F&EM Dust Collector 7/23/93 7/23/98 Current.
113445 Shop Dust Collector 7/23/93 7/23/98 Current.
92-7082-4N TWA - Detention Basin 2/26/93 2/25/95 Construction permit. Notification of
Modifications bypass.
1218-92- Wetlands Permit General 9/94 construct outfall gravel—basin
0003.2 Permit 11 7/15/93 3/16/97 mods.
separate list Well Permits NA NA Current.
Air Permit - AGT Current.
114785 15,000 gal. Diesel Oll 10/25/93 | 10/25/98
Air Permit - AGT 25,000 Current.
119065 gal.# 4 Ol 10/25/94 | 10/25/99
1218-92- Stream Encroachment 11/23/92 11/23/97 Current.
0002.3SE Headwall construction. compl.
SBRSA Industrial 2/15/95 2/25/96 Final Permit comments sent to
22-93-NC Discharge Permit SBRSA.
1218-91- Wetlands Permits 4/6/94 3/16/97 GP7-Fire main installation; GP1 26kV
0001.5 & .3 (GP7 and GP1) line maintainance.
1218-91- Wetlands—Letter of 1/13/94 1/13/99 Wetlands Delineation Plan
0001.2 Interpretation completed 5/94.
FSCD- Detention basin 6/16/93 12/16/96 | FSCD reps. visited site in Aug.;
92-0363 modifications Project completed
95-0025 FSCD-Radwaste Facility 4/12/95 4/12/97 FSCD reps. visited on 8/21/95.

Need to notify of Project complet.




4.0 ENVIRONMENTAL PROGRAM INFORMATION

4.1 Summaryof RadiologicalMonitoring Programs

Monitoring for sources ofpotential radiologicaexposures is extensive. Begunli@81, real-time
prompt gamma and/or neutron environmental monitoring o fTdR site established baselines prior
to machine operation. In 1995, the following air stations were monitored:

Exhibit 4-1. Radiological Air Monitoring Stations

Station Name Number/Description Figure
Remote Environmental Air| Stations REAM 1- 6. Tritium 21
Monitoring (REAM)-off site
TFTR radiological monitoring| 8 Neutron detectors and gamma ionization detectors 20
system (RMS) on D site and passive tritium monitors at TR 1-4.
Radiological monitoring system| 2 Neutron detectors and gamma ionization detectors at 20
(RMS) at property line stations Northeast (RMS-NE) and Southeast (RMS-SE)

Water samples arecollected at the same locatiofer both the non-radiological samples and the
radiological samples that are analyzed for tritium, HTO (Exhibit 4-2).

Exhibit 4-2. Radiological and Non-Radiological Water Monitoring Stations

Station # Location/Fi gure # Description
Bl Off-site / 20 Bee Brook Upstream of discharge from basin
B2 Off-site /20 Bee Brook Downstream of discharge from basin
Cl Off-site / 21 Delaware & Raritan Canal (Plainsboro)
D1 On-site / 20 D site Manhole-stormwater sewer
D2 On-site / 20 DSNO001 Surface Water Discharge from the basin
E1l On-site / 20 Elizabethtown Water Company - potable water supply
M1 Off-site / 21 Millstone River -Plainsboro & West Windsor boundary- Route 1
P1 Off-site / 21 Plainsboro Surface Water - Millstone River
P2 Off-site / 21 Plainsboro Surface Water - Devils Brook

Biota are also analyzed for tritium in water recovered from fruit and vegetable samples7(Talblee
tritium content of the biota, and in general, the soil mirror the tritium content in the precipitation, which
can be highly variable over the year.

The most recent and comprehensive assessment of population distribution in the vi€@RBLofvas
completedfor the Burning PlasmaExperiment(BPX) Environmental AssessmelfEA) [Be87a].

PPPL is situated in the metropolitan corridor between New York City to the northeast and Philadelphia
to thesouthwest. Censuwiata indicate that approximately 16 million people kvighin 80 km (50

miles) of the site and approximately 212,000 within 16 km (10 miles) of PPPL.



The overall, integrated, effective-dosequivalent (EDE)from all sources (excluding natural
background) to &ypothetical individual residing #ie nearesbusiness wasalculated to b&.082
mrem (0.82 mSv) forCY95 (seeTable 2). Detailed person-remcalculationsfor the surrounding
population were noperformed,because the valueould be insignificant in comparison to the
approximately 100 mrem (hSv) each individual receiveisom the naturabackgroundgxclusive of
radon, in New Jersey. Howevegaling and estimatingvere performed and yielded a value of 2.1
person rem (0.021 person-Sievert) out to 80 km (also see Table 2).

4.2  Summaryf Non-RadiologicaMonitoring Program

During CY 95, PPPLoperated undethe currentNJPDES surfacevater permit,No. NJ0023922,
which became effective on March 1994. Asstated in the permitonditions, PPPLmonitored
monthly the discharge of the detentioasin,discharge serial number—DSNOO1@2. Once each
month, the water quality aDSNOOL is assessed byonitoring the temperaturggH, petroleum
hydrocarbonstotal suspended solids;hemical oxygen demand, chlorine-producedidants, and
flow. Additional parameters measured are biologmalgen demand, phenolammonia-nitrogen,
and total dissolved solids. Monthly data exists for D2 beginning in 1984.

Monthly sampling oftwo additional dischargegpoints continued:DSN002—a storm water and
emergency fire protection system dischaffey. 19) and DSNO03— dilter backwash discharge
located at the Delaware and Raritan Canal pump house (Fig. 20).

As a new requirement of the permit, a chronic toxicity characterizatiaty wasconducted to test the
DSNOO0L1 effluent. Quarterlystudy results wersubmitted in1995. Twotest species wenesed, the
fathead minnowRimephales promelasnd the water fleaCgriodaphnia dubia). In thefirst three of
five testsequencesthe fatheadminnow had 10Qpercent survival, the watdlea had 100 percent
survival in all tests. Based on those resutlis NJDEPeliminated the need to continue the waterflea
(Ceriodaphnia dubig) testing. Quarterly chronic toxicity testingvas conducted withthe fathead
minnow Pimephales promela®nly. In 1995,the NJDEP proposed a group modification, which
includedusing astatistical test inhibition concentration or e’ that is a more precise indication of
chronic effects upon organisms than the hypothesis tests perfortiesipast Based on PPPL and
DOE-PG’s decision to accept the group modification, the permit limit for $wd@00 percent. The

Scaling wasdoneusing the ratio of thactualreleasecamount ofairborne radionuclides tthe quantitiesited in the
TFTR D-T EA multiplied by thecalculateddose. For calculating thdiquid component, assumptiorase described in
Table 2, Note 14. Other sources are negligible contributors.

The linear interpolation method issed to calculate point estimate of theffluent concentration causing affect on
the test organisms. The point estimate ofdbecentrations can h#sed toevaluatethe precision of the test. The
hypothesis testsised inthe pasthowever, dmot providethe opportunity tocalculate a quantitativestimate of the
inter- or intra-laboratory variability.



NJDEPdetermined that the testiriggquency be changed to bimonthly instead of quarterly until the
results of the toxicity study consistently achieved no observable effect concentration or NOEC of 100
percent.

The NJDEP required anonitoring program to determine if tlggoundwater is being impacteffom
the five formerunderground storage tanks removedlBB89. The PPPL had atotal of eleven
underground storage tanks; five tanks were removed in 1989, five more tanks were reni®&4 in
and one tankvas abandoned in-place ih995. Inaccordance witlthe ground-water monitoring
program requirements (separate and distinct frilve NJPDES groundwatedischarge permit
requirements), 10 monitoring wells, located near the former tanks, were moihiotethl petroleum
hydrocarbons (TPHsyuarterly and annually (Augustpr volatile organiccompounds. Once a
month, 30 wells wereneasured fowater elevations with corresponding contour maps prepared for
each month. By measuring the watddgvation in thesgvells eachmonth,the elevations can hesed
to track the changes in direction gioundwater and fluctuations in water elevatiaossthe site.
The contour maps and analytical results were submitted imgtaurterly reports ttNJDEP [AAC95a,
c, d, and e].

Underthe NJPDES-required ground-water prograbischarge PermiNo. NJ0O086029, 7 ground-
water monitoring wells were sampled quarterly in 1995 (Exhibit 6-2 and Figs. 120andExhibit 4-

3 presentshe requirecbarameters, wells, frequen@nd permitstandard. Al New Jersey ground-
water permits that were due to expirel®94 wereextendedwo years anavill expire on December

31, 1996. The NJDEP is drafting a new ground-water discharge permit.

Exhibit 4-3. NJPDES NJ0086029 Ground Water Discharge Standards and Monitoring
Requirements for Ground Water Monitoring Wells

Parameters (these wells only) Standards Feb. May Aug. Nov.
Ammonia-Nitrogen 0.5 mg/L X X X
Base/Neutral Extractable See Note below X

Chloride 250 mg/L X X
Chromium (hex.) & compounds - 0.05 mg/L X X
(D-12, MW-14, MW-15, MW-16)

Lead and compounds 0.05 mg/L X X
pH- field determined Standard Units X X X X
Petroleum Hydrocarbons X

Phenols 0.3 mg/L X X
Specific Conductance - pmho/cm X X X X
field determined

Sulfate 250 mg/L X X X X
Total Dissolved Solids 500 mg/L X X X X
Total Organic Carbon X

Total Organic Halogen X

Total Volatile Organics - See Note below X X

(D-11, D-12, TW-3)

Tritium - (D-11, D-12, TW-3) X




Elevation of top of casing, depth to water table from top of casing and from ground level reported every quarter.

All monitoring wells D-11, D-12, MW-14, MW-15, MW-16, TW-2, and TW-3 are sampled except where so noted.

Note: 40 CFR Part 136-Methods 624 and 625 shall be used to identify and monitor for the volatile organic compounds and
base/neutral toxic pollutants as identified in Appendix B of the NJPDES Regulations (NJAC 7:14A-1 et seq.).

In 1993, Princeton Universityentered into an agreemewith the Department of Environmental
Protection to investigate and to potentially remediate ground-water contamination. In Sef@9dher
PPPL prepared a revised work plan for temedial investigatiomequired undethe Memorandum of
UnderstandingMOU) and submitted it to th&lJDEP (see Section3.1 and 6.1.3 Cfor further
discussion of the MOU).

In March 1995, NJDEPgranted conditional approval of theork plan and the sampling program
began. The work plan included the collection of on®und of groundwater samples from 34
monitoring wells (these wells include the 10 UST wells, the 4 of 7 NJPDES avelld7 other wells
on C and Dsites), 2former productionwells, 2 piezometers, and sumps on Cand Dsites. Al
ground water samples wer@nalyzedfor volatile organic compounds (VOCs)total petroleum
hydrocarbons (TPH)pH, and conductance. Six ¢iie 34 wells were selectedfor common ion
analyses. IMay 1995, aconfirmatoryround of ground-water samples wasrformed when the
resultsexceeded thélew Jersey GroundVater QualityStandards fowolatile organiccompounds,
mainly tetrachloroethene and trichloroethene.

In 1995, soil samples werecollected at 7 locations originally identified as Areas of Potential
Environmental Concern (APEC) in Exhil#it4. The soil samples wereollected by &eoprobe®, a
direct-push sampling rig, except at the 138 kV and OH yards where aabgeadvas used taollect

the soil samples. Exhibit 4-4 presents the analyses by location:

Exhibit 4-4. Soil Sampling for Site Investigation

Areas of Potential Environmental Concern No. Analyses
(APEC) Samples
C site cooling tower, former reduction pits: 6 12 Chromium - hexavalent & total
borings each at 0 to 0.5 foot and at 6 foot depths
Former treatment plant sand/sludge drying beds 5 VOCs, BTEX, Chromium
hexavalent & total
CAS/RESA buildings 2 VOCs, BTEX
Warehouse building 2 VOCs, BTEX
Northeast of TFTR/Mockup buildings 2 VOCs, BTEX
Radiological Environmental Monitoring 4 BTEX
Laboratory(REML)
138 kV switchyard/OH capacitor yard swale 2 PCBs, BNs,VOCs. BTEX, TPH

BNs=base/neutral priority pollutants
BTEX=benzene, toulene, ethylbenzene, 0-xylene and m&p-xylene
PCBs=polychlorinated biphenyls



TPH=total petroleum hydrocarbons
VOCs=volatile organic compounds priority pollutants

Of the seven locations, two locations were identif@dsoil removal: 1) C site coolingpwer former
reduction pits (chromium) and 2) 138 kV switchyard/OH capacitor yard swale (BNs).



4.3 EnvironmentaPermits

The environmental permits held by DOE-R$ PPPLare listed in Exhibi8-3 andarediscussed in
Section 3.0, “Environmental Compliance Summary” and Secti@O, “Environmental Non-
Radiological Program Information,” of this report.

4.4 EnvironmentalmpactStatementandEnvironmentaAssessments

No Environmental Impact Statementgere prepared inl995. One Environmental Assessment,
DOE/EA-1108,was prepared fothe proposedNational Spherical orus Experiment(NSTX). This
EA was approved and a Finding of No Significant Impact (FONSI) was issuB®Byon December
8, 1995.

4.5 Summanyf SignificantEnvironmentalActivities at PPPL

45.1 CleanAir Act Title V

Underthe Title V provisions ofthe CleanAir Act Amendments 0fL990, the requirementfor an air

permit are set forth. 18995, PPPLand DOE-PG prepared documentation a negative declaration

that was submitted to the NJDEP. This documentation provided the NJDEP vd#iahbashowed

PPPL will not exceed the federally enforceable limit of 25 tons of nitrogen oxidgg éx@ittedfrom

the boilerseachyear. After anumber of discussions with NJDEP representatives, NJgrafted

PPPL and DOE-PG the negative declaration of Title V applicability in 1996. Also, NJDEP granted the
non-applicability of the annual air emission survey as a requirement for PPPL.

The PPPL and DOE-PG requested that NJDEP artiendperating certificatefer the four boilers to

allow a single maximum fualse quantity. Thatis, instead of each boildraving a separatenit for

the amount of #4 fuel oil and natugds burned, NJDEBranted that a maximum quantityr each

fuel type burnedor all boilers be substituted. Thigel use flexibility was significant to the boiler
operators who must be able to run each boiler according to boiler availability or for efficiency reasons.

4.5.2 New JerseyollutantDischargeElimination SystemGroundandSurfaceé/NaterPermits

During 1995 and inearly 1996, PPPLand DOE-PG had thepportunity to meet with DEP

representatives tdiscussthe Surface an@Ground-Water NJPDES permits. Fire Surface water
permit, the main issue was the total suspended solids @)t limit for DSN002(the stormwater
runoff) that was exceeded on two occasions. An investigation into the source inthieatibé natural



scouring ofthe swale washe probable caus®r the TSS exceedancesThe NJDEP removed the
condition to monitor the stormwater runoff at DSN002, effective June 1, 1996.

The NJPDES ground-watesermit pre-draft conditiong/erethe subject of aneeting. The potential
mixing of surface and ground water occurred within the previously unlined basimasmdgulated in
the ground-water permit through the required measurements basire water quality. This concern
of surface and ground-water mixirigas been eliminatedsince the installation of &asin liner in
October1994. The issue ofvolatile organiccompounds present ithe ground water is being
addressed inthe Memorandum ofJnderstanding(MOU) and thesubsequent WorlPlans. The
NJDEP was concerned about the water quality irot#sn andhe possibility of a breach of thieer
causing contamination of thgroundwater beneath thbasin In 1996, information about those
concerns was collected, and a report was drafted.

4.5.3 WasteMinimization Activities andPollution PreventiomAwareness

The PPPL site-wide Waste Minimization/Pollution Prevention Program accomptishfadlowing in

1995. The hazardous waste recycling program continued with approximal@ly tons of
contaminated, non-hazardous waste begwoycled as asphaltic paving material. abidition, 26 tons

of concrete were recycled. The installation of dedicated, low-flow purging and sampling pumps in 35
monitoring wells reduced the quantity of purge water requiring disposal by oyer&nht and saved

an estimate®30,000. The PPPL's solid waste strearwas reduced by 10 percent it995. The
proportion ofrecyclable paper in thieash waseduced by 24 percent. These accomplishments are
attributable to the continuation of the Sanitary Waste Evaluation. 235,196 Curies (Ci) ofriaste
wasrecycled at SavanndRiver. This represents a diversion1g200 cubic feet of low-levelaste

(LLW) from burial and an associated cost avoidance of $843,600.

4.5.4 RadioactiveNasteFacilities

A new Radioactive Waste Storage Building was constructed to replace the thalersrelocated in

the Boneyard on D site; this new facility temporahlyusesradioactivewaste andactivatedmaterials.

A Temporary Radioactive Waste Storage Buildivas also proposed for §ite to houseequipment

and materialdrom the TFTR shutdownand removal activities. The concrdee-down pad was
completed; as the TFTR D&D activities are uncertain, the completion of the building was postponed.



4.5.5 StormWaterManagement

The PPPL determined that theoroposed secondell detention basin, aspart of the site-wide
stormwatemrmanagemenplan, wasnot required. Through discussions witie PrincetonForrestal
Center (PFC), the managemengroup for PrincetonUniversity's corporate office and research
complex, it waslearned thaPPPL wasincluded in thePFC StormwaterManagemenPlan. The
original phase of this plawas submitted to the Delaware & Raritan Cagammission (DRCC) in
1980, and aCertificate of Approvalwas signed orMay 20, 1980. The 72-acre parcel th&PPL
occupies is included in PFC's stormwater management plan-Phase |. The garealrés part of the
Bee Brook watershed and therefore includes PPPL in the PFC stormwater plan.

Onemajor concern of th®FC StormwaterManagemen®lan isthe limit of 60 percent impervious
cover of developableand. Excluding the stream protectiaorridor (used asetention capacity for
stormwater runoff) andelineatedvetlands, PPPL was at 55gercent developed as of November
1995; efforts have been takenldaver thispercentage by removing temporary traildvat were once
used for offices or storage.

In early 1996, PPPL completed the preparation of a site-wide stormwater management plan. It was to
include the proposed second cell detention basin Once the PR@gdaccepted as protectiigfPPL

from stormwater floodingthe needfor the secondcell detention basin no longexisted, and the

project was cancelled. However, PPPLcontinued withthe work on the Site-Wide Stormwater
Management Plan and the Stormwater Pollution Prevention Plan.

4.5.6 Environmentallraining

In 1995, the 8-hour refresher course fahe “Health and Safetyfor HazardousWaste Site
Investigation Personnel” or OSHA HAZWOPHERBfresher wasaught on site aPPPL by instructors
from the Environmental an@ccupational Healtlsciences InstitutéEOHSI). PPPLemployees had
the opportunity to be trained at this on siteurse or at EOHSI's Piscataway, New Jermylity.
EOHSI is jointly sponsored by the University of Medicine and Dentistifiesf Jersey-Robeivood
Johnson Medical School and Rutgers, the State University of Jdesey. Through grant from the
Department of Energy, EOHSI provided this training as well as Confined Space Training.



5.0 ENVIRONMENTAL RADIOLOGICAL PROGRAM INFORMATION

5.1 RadiologicalEmissonsandDoses

5.1.1 PenetratindRadiation

The TFTR commenced high power Deuterium-Tritium operations in DecetB&; which continued
through Calendarears1994-1995 (CY94-95).These operations are a potensalrce of neutron

and gamma/x-ray exposure. The Princeton Beta Experiment Modification (PBX-M) did not operate in
CY95.

Laboratory policy statethat whenoccupationakxposuresave the potential to excedg000 mrem
per year(10 mSv/y),the appropriate project manageust petitionthe PPPL Environment, Safety,
and Health (ES&H) Executive Board for an exemption. This v@Ell@0 mremper yearimit) is 20
percent of the DOE legal limit for occupational exposure. In addifie@nl.aboratory applies the DOE
ALARA (as low as reasonably achievable) policyatbits operations. This philosophy foontrol of
occupationakxposure mearnthat environmental radiatiolevels, as a result aéxperimental device
operation, are also very low and acceptable.

The designobjectivefor TFTR is toremainlessthan 10 mrenper year(0.1 mSv/y) abovenatural
background at the PPPL site boundary fralhoperationalsources of radiatioriThe TFTR produces
D-D (2.4 MeV) and D-T (14.0 MeV) neutrons and gamma/x-rays in the range of 0 to 10 MeV.

In December 1993, D-T operations commenced. In 1993, the number of neutrons produceckwas 7.2
108for D-D and 1.65 1019for D-T [Ja94]. In 1994, TFTRontinued an extensiid-T operations
schedule and increased the neutron productidn3o 10 D-D and1.85 x 10°° D-T [Ja95]. With

the continuence dD-T operations inMl995, the neutron production increased2@ x 10" D-D and

2.04x 10%° D-T [Ja96].

The TFTR real-time siteboundary monitorsare Reuter-Stokes Sentri 1011 pressurizedization
chambers andHe-moderated neutron detector$he electronics in the ionization chambers were
modified to allow the integration of any prompt ganyneddiation resulting from a TFTRachine
pulse whichmay be above naturdlackground. Data are stored and processed usitige Central
Instrumentation, Controland Data Acquisition (CICADA) computersystem. Four ofthese
monitoring stations are placed at the TFTR facility boundary and two are locatedP&Rh@roperty
line (see Fig. 19, locations T1 to T4, RMS-NE and RMS-SE). In addéight ionization chambers
of lower sensitivity paired with neutrommonitors,are located nearer tAg¢=TR device (four outside



the testcell wall, three in thebasement, and one dime roof). These eight detector locations are for
personnel safety and are not used as indicators of environroenthitions. Howeverdata collected
from them areused tohelp correlate the environmentakasurements. Besiddse moderatedHe,
and fission neutron detectors, passiareadosimeters were also used fmonitoring neutron and
gammay dose equivalents at various locations througtiteelTFTR facility. Monitorsare calibrated
and traceable to the National Institute of Standards and Technology (NIST).

5.1.2 SanitarySewage

Drainagefrom TFTR sumps igollected in the Liquid Effluent Collection (LE@anks;each of three
tanks has dotal capacity ofl5,000 gallons. Prior teelease of these tanks time sanitarysewer
systemj.e., Stony Brook Regional Sewerage Authority (SBRSA), a sampiellsctedand analyzed
for trittum concentratiorand gross beta. Al samples for 1995 showeithe effluent amount and
concentrations of radionuclides (tritium) to be within the allowable limits setNbw Jersey
regulations (1 Ciffor all radionuclides) and by 4CFR 141.16and DOE Order 5400.5 (2x 106
pCi/liter for tritium). In Table 12, the 1996tal amount of tritium released to thanitary sewer was
0.496 Curies, about fifty percent of the 1.0 Curie per year allowed by New Jersey regulations.

5.1.3 RadioactiveandMixed Waste

In CY95, low-level radioactive waste (LLW) and mixedste(LLMW) were stored on-siteither in
the D siteBoneyard or within a controlledrea of TFTR. Three shipments of low-levehdioactive
waste were made ih995. The LLW andLLMW shipmentsmade in1995 consisted d308.5 cubic
feet (fl?’) of LLW material and).2 cubic feet ofLLMW material, with aractivity of 8587 Curies (Ci)
and <1 Curie, respectively.

5.1.4 AirborneEmission

A. Differential AtmosphericTritium Sampler§DATS)

A Differential Atmospheric Tritium Sampler (DATS) issed tomeasureelemental(HT) and oxide

(HTO) tritium at the TFTR stack and at eleven (11) remote environmental sampling locations: 4 TFTR
facility boundary trailers (T1 t@4), 6 remote environmental air monitorirggations(REAMS 1 to 6)

and one baselingtation. In 1995the baseline locatiowas moved from Montgomeryrownship to
Hopewell Township, NJ. All of the aforementioned sampling is performed continuously.

The projected dose equivalent at the site boundary from emissions of airborne radioactivity (HTO, HT,
Ar-41, N-13, N-16, Cl-40and S-37) was 0.22nrem (3.1 uSv)(seeTable 2),The projecteddose
equivalent at the nearestf-site business fronairborne emissions of these radionuclidess 0.06



mrem (600 nSv). Installed in 1992, the stack sampling system continues to prituideemissions
datafor 1995 (Table 4 andrig. 32) forany tritium concentrations exceeding th@animal detectable
levels of theDATS. Engineering changes to ensure representative samplitigiush have been
completed and the stack samplisgstem haseen accepted by EPfr use incomplying with
NESHAPS. Measurements at thEFTR D sitefacility boundaryhave shown ambient levels in the
range of 1 tal70 pCi/m3 of elementahnd oxidetritium concentrations (Table 18nd Figs. 22 and
24). Measurements frorthe off-site monitoring stationgareshown inTable 11and Figures 23 and
25, “Air Tritium (HT)” and “Air Tritium (HTO),” respectively. These measurements vweagewith
the DATS[Gr88b]. Ar-41, N-13, N-16, Cl-40andS-37 are air activatiorproducts from neutrons
produced TFTR experiments.

In November1983, athree-level, 60-meter towevas installed for gathering meteorologicalata.
Datahave been collecte@ind recorded fotwelve years. The wind-rosedatafor the twelve years of
tower operatiorareshown in Figures 7, Sand11. Analysis indicateshat the site is dominated by
neutral to moderately stabtmnditions, withmoderately unstable to extremely unstable conditions
occurring less than a few percent of the time. Average sunfancts are abouR.1 meters per second
(m/s) and rise to about 4.1 m/s at 60 m [Ko86].

5.2 UnplannedReleases

There were no unplanned releases in CY95.

5.3  EnvironmentaMonitoring

5.3.1 WaterborneRadioactivity

A. SurfaceWater

Surface-water samples at eight locations (two on-site, D1 and DSNO001, aftissig, B1, B2, C1,

M1, P1, and P2) have been analyzed for tritium (Table 5). LocatiofPdldware & Raritan Canal)
and the baselingRock Brook in Montgomery Township) werereplaced byDSN003 (PPPL’s

discharge from the pump house on the D&R Canal) in Noved®@5. Five of these locationsave

been monitored sind8Y82. Downstream sampling occuadter the mixing of effluent andmbient

water is complete. Locations are indicatedrigures 19 (on-site) and 20 and 21 (batk off-site

locations).

In August 1995, the method for analyzing tritium in environmental water samptesnodified. The
electrolysis procedure was eliminated; the tritium analysis includeldaur count time, which proved



to be a more efficient way farocesshe samples withodbsing reliability. A second resultas that
the method detection limit changed from previously below 100 pCi/L to between 100 and 200 pCi/L.

Tritium analysis by liquid scintillation methodigs showrtritium values to be generallgssthan or
comparable to the baseline level (Tablari Figs. 28-31),with one exception at StatidR2. In
October1995, anoff-site location, P2-Devil'8rook, tritium was detected al525 pCi/Liter. As an
explanation for this data, it is unlikely that the sourctitism from TFTR forthe following reasons:
1) at the time of the sample, no increasesiiium oxide in stack effluent or in tritium concentrations
in precipitationwere also observed and 2) no other surface water locations cld¥@Ptoexhibited
elevated tritium concentrations during this period.

The 1995rain water samplesollectedand analyzed ranged frolessthan 19 t02561 pCi/liter (see
Table 3 and Fig. 26), which varies from the 1994 range of 19 to ACBliter (seeTable9). During
the weeks of October 25 and Novembed 295, TFTR released..630and2.408 CurieHTO) and
5.431 and 1.393 Curies (HT), respectively; these releases occurred during a maintainance period whel
equipment was being upgraded or repaired . These releases account for approkiiapeycent of
the annuall995total for tritium released to thatmosphere.The highestevel observed inthe rain
water (2561 pCi/Liter) was collected between October 2Bd November 6, 199%bat is, during the
same periodvhen elevated atmospherieleases were alsabserved. Based on thiwta and the
literature [JAERI88, Mu77, Mu83, Mu90], it isbelieved that theobserved increase itritium
concentrations in rain water is due to washout by precipitation of some wititire releasedrom the
TFTR stack. Monitoring of the tritium concentrations in rain water will continue.

In April 1988, PPPL initiatedhe collection of precipitation and monitorkels. While 1988 was a
dry year, 1989 and 1990 were relatively wet years with over 55 inches (140 c&f).amaches (128
cm) of precipitation ifl989 andl990, respectively; also at 5130 cm), 1994 was wetyear. The
years1991, 1992 and 1993 hadverage amounts dbtal precipitation1991 - 45 inches (114m),

1992 - 42 inches (107 cm), and 1993 - 4iddhes (10&m) (Table 9 andFig. 18)[Ch94]. In1995,

the driest year since precipitatisras monitoredthe annual rainfalvas 35.6inches (90cm) (Table
3).

B. GroundWater

In 1995, six on-site wells D-11 and D-12 on C site, and TW-1, TW-2, TW-3, and TW-10Dosite
(Fig. 19)were sampled. Since the onset of D-T operations, the ground water results (Tabfed and
27) were slightlyelevated in TW-1for 1995, TW-1 showedtritium concentrations at03 pCi/Liter
and increasing to 789 pCi/Liter. Beginning in Augli885, more frequengroundwater monitoring
and sampling different wells began. This increase in scope of ground water monitasipgompted

by the increase in tritium level in well TW-1.



An investigation into the potentigburces alstegan in the fall 01995. Leak tests and checks of
lines and equipment in the area near TW-1 (north side of D site) were performed; nofeunwer®
be leaking tritiated water into the ground water. FRRPL’s environmental monitoring datnd the
available scientific literaturfJAERI 88, Mu77, Mu83, Mu90]the most likely source ofthe tritium
detected in then-site groundvater samples is frorthe atmospheric venting of tritiuimom TFTR
operations and the resultifggash-out’ during precipitation.Groundwater monitoring of thevells
and the foundatiorsump (dewatering sump fdhe TFTR and Motor Generatobuildings) will
continue.

C. Drinking Water

Potable water is supplied lige publicutility, ElizabethtownWaterCo. In April 1984, asampling

point at the input to PPPL was established (E1 location) to provide baseline data for water coming onto
the site. Radiological analysishas included gammaspectroscopy andritium-concentration
determination. In 1995, tritium measurements of potable water ranged from 32 to 119 pCi/liter.

5.3.2 Foodstuffs

Foodstuffs collected and analyzed in CY95during the growing seasonincluded zucchini,
strawberries, and tomatoes. These fruits and vegetablesaliestedfrom areafarmers orgardens.
The variation shown in detected HTO leveldexfsthan 36 tdessthan119 pCi/liter (seeTable 7) is
consistent with background concentrations of tritium in biota.

5.3.3 Soil andVegetation

Surface soils and vegetation are amongbiést indicators ofritium deposition after a releagdo74],
[Mu77], [Mu82], [Mu90]. Thereforethe baselinesvere established usirthese matrices. Off-site
sampling locations were establishedate 1985 (sed-ig. 20). In 1991some sampling points were
relocated because of constructidaring 1990 in soméocal samplingareas. Alsothe sampling
points were relocated to be near the air-monitoring stations.

For those soil samplellected in1995 from off-site locationghe concentrations rangdébm 36
pCil/liter to 790 pCi/liter. The increases observed indbié samplesorrelatewith the elevated levels
in tritium oxide stack releases and precipitation concentrations (see Section 5.3.1).



6.0 ENVIRONMENTAL NON-RADIOLOGICAL PROGRAM INFORMATION

6.1 NewJerseyPollutantDischargeElimination System(NJPDES)Program

6.1.1 Surfaceand StormWater

To comply withthe permit conditions of thdlew JerseyPollutant Discharge Eliminatiosystem
(NJPDES) permit, NJ0023922, PPPL submittetheoNJDEP monthly discharge monitoring reports
(DMRs) for DSNO01 (PPPL designation-D2), DSNOGi#)d DSNO003 (sedables18-20). During
CY95, PPPL waswithin the allowable limitsfor all testing parameters @SNO0O01. The last
exceedance @SNO001 wageported in November 1993 ftine totalsuspended solids (#8g/L vs.
50 mg/L—the permit limit). One exceedance occurred for DSNOO3 (filter wask forthe pumps at
the Delaware & Raritan Canal) May when total suspended solid resultas 50mg/L (limit is 20
mg/L).

Stormwater discharge was sampled at DSN002, whildcaged at thesouthwesterredge of thesite.
During a precipitation evenwhich causes runoff following a 72-hour dry period, samples for
petroleum hydrocarbons were collected at 15, 30, and 45 minutethafterset of a discharg@able

19); all other samples were collected at 15-minute inteniakseedances of the tosispended solid
limit (50 mg/L) were reported in January (92 mg/L) and March (98 mgllhe probable cause of the
exceedances appears to be the disturbance of sediments at the bottom of theidgdmeavyflow.

The DOE-PG and PPPL worked with the DEP’s Stormwater Permitting Branch totreiééPDES
permit; PPPL began the development of a site-wide Stormwater Pollution Pre\RiatiorEffective
June 1, 1996, DSNO002 is no longer monitored to meet the requirements of the permit.

The detention basin inflows or influents are monitored twice gaah, inMay and August (se&able

17), pursuant tothe PPPL NJPDES grounaater discharge permityJ0086029. Volatile organic
compounds weréetected alnflows 1 and 2 in concentrations above the method detection limits for
volatile organic compounds—1,2-Dichloroethane (3ug/L,3ug/lhromodichloromethang3ug/L,

2ug/L), and chloroform (15ug/L, 7 pg/L) at Inflow 1 and Inflow 2, respectivelylLocated on the

west side of the detention basin, Inflow 1 receives water from the ®6&iteLOB, and CS basement
sumps, Evapco cooling tower, C and D site cooling tower and tdderdown, and non-contadbeat
exchanger coolingvater, aswell asstormwater. Located on thenorth side ofthe detentiorbasin,

Inflow 2 receives ground water from the D site TFTR and MG basement sump pumps and stormwater
from the transformer yard sumps.

Based on 12 months of flow data, greater than 75.4 million gallons of water were discharged from the
detention basin in CY95. Modifications to the basin included the installation of a permanent oil boom



in the basin and dencearoundthe perimeter of théasin. The project will be completedith the
installation of the continuous-monitorir@l sensorsand the outfalflume. Presentlythe basin is
operated in a flow-through mode.

6.1.2 ChronicToxicity Characterizatiostudy

In 1995, chronic toxicity testingfor DSNOO1 effluent continued. Ofthe four quarterly reports
submitted taDEP, one report (MarchL995) contained thesurvival results forthe two test species,
Ceriodaphnia dubia(water flea) andPimephales promela$athead minnow)the other threegeports
werethe testresults forPimephales promela$athead minnow) onlyNJDEP95a]. The DEPchose

the fathead minnow as the more sensitive species for the Chronic Toxicity Biomonitoring requirements
(Table18). Forall tests but one conducted 1995, the survival rate, aslefined by the NJ Surface
Water QualityStandards, was 1Q@ercent no observable effect concentra{BN®EC). During the

March 1995 test, the fathead minnows survived in the 50 percent diiLgipmortality was observed

in the 100 percent effluentest. Chronidoxicity testing continued on a quarterly frequerfioy the
fathead minnow into 1996.

6.1.3 GroundWater

Since 1989, PPPL has monitored ground-water quality in seven wells in compliance WPDES
ground-water discharge permit, NJ0086029; fouthefseven wellsare located oPPPL Cand D
sites, and three wells are located on A ansitBs. Thewells on A & B sitesare not onrDOE-leased
property, but are on thedjacentJames Forrestal Campus propertyhe permitalso contained a
requirementfor conducting a hydrologicadtudy of the site, including soil sampling or a soil gas
survey.

The permit, NJO086029, was issueftective April 1,1989, and the expirationlatewas extended to
December 31, 1996. The DOE-PG submitteDEP theNJPDESpermit renewal application iduly
1994. Included inthat applicatiorwas the “Ground Water QualityReport forthe NJPDESPermit
Renewal Application Permit No. NJ0086029,” which summarized data from 1989 to 1994 [Fi94a].

A. HydrologicalStudiesfrom 1989to 1993

In 1989, DOE-PG andPPPL prepared avork planfor the hydrologicaktudy. The purpose ofthat
study was talelineateand define thesources otontaminatiorfor ground-wateicontaminants which
were detectedduring the USGS study(seeFigs. 33and 34)[USGS87] [DOE89c] [PPPL89d,f]
[NJDEP90]. The DEP gave its approval of the plan with the following conditions [NJDEP90a]:
. Soil sampling and/or soil gas survey.




. Determining the Direction ofGround Water Flow — ground water modeling must be

performed.
. TFTR Cone of Influence — must identify details of dewatering activities.
. Detention Basin Impact — must monitor the impact to ground water of unlined basin.
. ContaminantSourcelLocation — on-site historicalisage of solvents/hazardous substances

must be investigated.
The soil gas survey wasompleted in Septembd990. [Ne90] Soil vapors werdestedfor three
volatile organiccompounds and one group of compourtdgachloroethenéPCE), trichloroethene
(TCE), trichloroethang TCA), andaromatichydrocarbon compounds (AHC)The selection of the
threecompounds—PCE, TCEBnd TCA (solventscommonly used toclean metal)—was based on
their past use at PPPL. AHC are compounds present in petroleum products, such as gadakhe and
oil.

Results from this site-wide survey identified anomalies in five areas (see Exhibit 6-2):
AREA # LOCATION

1 North andeast of the PlanMaintenanceand Engineering Buildingnow known as
Facilities & Environmental Management Division], including the cooling tower area.

2 Through the eastern half of the Receiving Warehouse Building and extending
southward toward the Coil Assembly and Storage Building (CAS).

3 Southwestern corner of the CAS Building.

4 Northeast of the TFTR Neutral Beam Power Conversion and Mockup Buildings.

5 West of TFTR Field Coil Power Conversion (FCPC) Building.

The results of the soil gas survey are summarized below:

Exhibit 6-1. Summary of 1990 Soil Gas Survey Results

Area Number PCE TCE AHC TCA
1 O 0 H] O
2 O 0 O
3 O
4 O O O
5 0

In December1990, the ground-waterquality study began withthe drilling of sixteenground-water
monitoring wells andwo piezometers. Samples werellected inJanuary 1991 andnalyzed for
volatile organic compounds, semi-volatile organic (base/neutraompounds, polychlorinated
biphenyls (PCBs) and pesticides, metals, and total petroleum hydrocaffimnesults of this study
showed a correlation of the soil gas survey results and gnwatatfor the following areas only:in

Area I—where fiveunderground storage tanks were removedl990, semi-volatile organics in



ground water correlated with aromatic hydrocarbons in the soil survein Andas 1 and 3—volatile
organic compounds(PCE, TCE, and TCA) were detected in both the ground-water
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samples and ithe soil gassurvey. [MP91a,b] [DOE91b,d,e] Nmorrelation between ground-water
quality and soilgas survey results were shown fareas 2 and 5; nground-water samples were
collected in Area 4 and, so no relationship can be drawn.

In January 1993, groundater samples fronthe wells sampled in Januar¥991 including the
NJPDES wells wereollected [DOE93c[MP93]. This studyconfirmed the presence of chlorinated
solvents and other compounds that waeected in the sameells in 1991. The study alsocshowed
that dissolvedcontaminants have not migrated to ar@asviously found having n@ontaminants
above the detection limits. In those wells where contaminatas found in 1991the concentrations
were lower in the 1993 samples.

The sump pump systemseneath the D sitbuildings (TFTR and D site MG building) continue to
control theground-watermovement by creating a significant conedepression asiuch as 25eet
deep. Influenced by this cone of depression, the direction of ground water on C and Draitiadiyis
toward the sump pump systems (see Figures 33 andT3%).modelling efforivas postponedyut it
may be included in a future ground-water study and/or cleanup assessment report.

To assess the detention basin’s impact on ground water, water levels in the detention basin and nearb
wells (D-11, D-12,and MW-9—as the control welljvere measured irMarch 1991 [MP91c]
[DEP91a] [DOE91c]. The results revealed that the basin did not dischatgestarounding ground

water, but insteadgroundwaterwas discharging tthe basin atall times exceptwhen water in the

basin was at the maximum height. (Note: These results were obtained prior to the liningasirthia

1994.) Because a moundingffectwas not observed,any contaminatiorthat reaches the detention

basin would not flowinto the surrounding grounavater exceptvhenthe basin was athe maximum

water height; at thaime, the flow reverses andvater would flow from the basin intothe ground

water.

In 1991, “(The) Solvent and Hazardous Constituent Usage Survey” was prepaainientedhat

a large quantity of tetrachloroethene (PCE) was stored and ultimately used in the CAS/RESA buildings
[MP91f] [DEP91b] [DOE91g]. Also documenteudhsthe presence of petroleuhydrocarbons and
solvents in most buildings at PPPL. The solvent, 1,1,1-trichloroethane (TCA) was and is widely used
throughout the site. Substitute solvent and/or degreaser produtite fammonlyusedhalogenated
solvents are availableand used wherever appropriateThe investigation of potential solvent
contamination near the CAS/RESBuildings is being conducted as part BPPL's Remedial
Investigation.



B. NJPDE SQuarterlyGroundWaterMonitoring Programfrom 1989to 1995

In this sectionthe NJPDESQuarterly Ground Water MonitoringProgram from 1989 to 1995 is
discussed in three parts: A and B site wgMBWV-14, MW-15, and MW-16), C and Bite wells (D-
11, D-12, TW-2, and TW-3), and the detention basin Inflows 1 and 2.

Since Novembell 989, the three A and B sitevells—MW-14, MW-15, andMW-16—are sampled
quarterly (see Tables 25 and 30). All the results were bislevpermitstandards with onexception:

in August1994, the 4-Bromophenyl-phenyl Ether (base/neutral compownal detected ai10 pg/l
for MW-14. The cause othis anomaly isunknown; noother parameters wer®und above the
detection limits for the 1995 sampling event. These veeislso sampled by Princeton University’s
environmental contractofEN91], and are included in th&niversity’s groundwater monitoring
program. Inthe NJPDESpermit renewal applicatiolRPPLand DOE-PGnade a formatequest to
DEP that these wells be removed from the ground-water permit requirements.

The C and D sitewells—D-11, D-12, TW-2,and TW-3—have been sampled quarterly since
Novemberl1989. In 1995.all groundwater results, exceptfor volatile organiccompoundswere
belowthe permitstandards (se@ables26-30). Volatile organic compounds ithe ground-water
samples araliscussed irthe following paragraph and ithe following section “RegionalGround
Water Monitoring Program.”

The detection of tetrachloroetheflRCE) was observed in kast onegground-water samplanalyzed
for volatile organiccompounds from November 1989 to AugliS95, exceptduring the May 1990
event. Of fourteen samplireyents, PCE wadetected invells D-11 and/or D-12 twelvBmes. In
well TW-3, PCE wasdetected in eight of thdourteen samplingevents. However,higher
concentrations oPCE were found in thisvell (TW-3) at concentrations of 2gg/L and 36ug/L.
Other VOCs have been detected either in lelvelew the method detection limits (J or vialues) or
sporadically,e. g, 1,1-dichloroethane and trichloroethene (TCE) in viil2. The presence of
VOCs in ground water is being investigated as part of PPPL’s sitewide Remedial Investigation.

The detentiorbasin inflowsare sampled twice annually—May and August. PCE was found four
times inInflow 2 samples: August990, Septemberl991, August 1993, and August1994. The
compound 1,1,1-trichloroethane (TCA) was detected once in Inflow 2 during August 1990. PCE was
detected once itnflow 1 during Augustl993. These VOCswere notdetected in thesamples
collectedduring 1995; however, chlorofornbromodichloromethane, and 1,2-dichloroethane were
detected in both inflows.



C. RegionalGroundWaterMonitoring Program

In 1993, a Memorandum of Understanding (MOU) was signed between Princeton Univerdatydthe
owner of the James Forrestal Campus, and the NJ Department of Environmental Pr@iaiéP).

In this MOU, a remedial investigation and remedial alternative assessment were required. For C and D
site, PPPL’senvironmental subcontractor prepared a deaftk plan for the remediainvestigation,

which included a ground-water investigation [HLA94]. In March and May 1995, samples from thirty-
four ground-water monitoring wells, two piezometers, the C and D site groundsuates,and the

former production wells were collected. Analyses includethtile organic compounds, total
petroleum hydrocarbons, specific conductance, pH, and temperature.

The RegionalGround Water Monitoring Program studiesare discussed inSection 6.1.3 A,
“Hydrological Studies from 1989 to 1993, tifis report. Inevaluating the dathom thosestudies,
the NJPDES Quarterly Grounater MonitoringProgram,and theremedial investigationesults, an
overall pattern appear®r the volatile organiccompounds(VOCs) found in the ground water
monitoring wells at PPPL. Ifable31, the VOC that ismost commonlydetectedand present in the
highest concentrations is tetrachloroethene (PCE at 126 ug/l in well MW-13 ). The pstantial of
the PCE appears to be located near the CAS/RESA buildings to th/A®atB), whereVOCs were
historically used andtored. MW-13Jocated next to the CAS/RESBuildings, isupgradient of the
other wellslocated in Area land alsothe basin (seeExhibit 6-2). The highest concentrations of
contaminantsvould beexpected irthose wells closest tthe source. In 1996the location of the
source will be further investigated through soil sampling #wedoossibleaddition of ground water
wells in the wetland area south of the CAS/RESA buildings.

The secondareawhere PCE igletected in thgroundwater is an aredue north of TFTR(Area 4-
undevelopedvetlands), asndicated by theesults from wellsTW- 1, -3, and -7 (Table31). The
source of PCE in Area 4 is unknown. No known sources are present in this area,datd thdicate
a potential off-site source for these chemicals.

The C and D sitsump pump system@FTR-S1, LOB-S3, MG-S2, MG-S4, MG-Sand MG-S6)

were also sampled at the same time the wells were sampled in June 1994, Mafely 4865 (Table

31). The occurrence of PCE in all the sumps except MG-S5 can be attributed to the PCE present in the
ground water.

From August 1991 t®ecemberl995, PPPL hasollectedground-water samples from weltscated
near the former underground storage tanks for annual (August) analysis of volatile organic compounds
(VOCs) and quarterlyotal petroleurhydrocarbons (TPHCs). Ground-watamples areollected
from wells P-2, MW-4, MW-5S, MW-5I, MW-6S, MW-6l, MW-7S, MW-71, MW-8&nd MW-8I



and analyzedor TPHCs. Once amonth, ground-wateelevations are measured intaal of thirty
ground-water monitoring wells on C and D sites. From thiesa theground-water flow contours for
the entire PPPL site are mapped at one foot intervals.

In each quarterlyeport,the results ofthe analytical datand monthly contour magme submitted to
NJDEP (se€Tables 23 and®24) [MP91g,h] [MP92a,c] [RES92a,b][RES93a,b,c] [AAC94a,c,d,e]
[AAC95a,b,c,d]. Theresults ofthe VOC analysesarediscussed above. Faixteenquarters,total
petroleum hydrocarbons were detected predominately in the intermediaéis]l ground-watezone.

In general,the intermediatevells are bedrockwells open from 30 to 4%eet below grade or at
elevations of 45 to 60 feet above mean sea level (msl).

When evaluating the monthly contooraps andelevation data, the average annuaground-water
elevations are calculated for each well. The wells are then groupeldvagion(seeTable22). Also
included are the two detention bagiells, D-11 andD-12, whichare located in theouthern portion
of the site. The average depth groundwater in the upgradientvell, MW-1, is atthe 88-foot
elevation; in years previous to 1995, the next well closest in ground-water elevatibiSwak at 87
feet. This well was abandoned in 1995 followihg removal of theinderground storage tank—E-5.
The nextgroup of wells—MW-4, P-2, MW-3and MW-13—are at th&6-foot elevation. The
ground-water elevations for all other wells are between 85 and 82 feet.

6.2 Non-RadiologicaPrograms

The following sections briefly describe PPPL’s environmegntagrams required by federal, state, or
local agencies. The programs were developed tmmply with regulations governingir, water,
wastewater, soil, land use, and hazardous materials and with DOE orders or programs.

6.2.1 Non-RadiologicaEmissionsMonitoring Programs

A. Airborne Effluents

The PPPL maintains New Jersey Department of Environmental Prot@ddBiEP)air permitsfor its

four boilers located on C siteThe permit certificatmumbers 061295 through 0612@@l expire on

March 31, 1997. In 1994, PPPieceived the permit amendments to the existing air permits for
Boilers#2, #4,and #5;PPPL modified these boilers tburn naturalgas andfuel oil, prior to the
submittal of the permit applications MIDEP. After the re-submittal of the Boiler #2 application for
correction of a fuel-use error, NJDEP issued a permit amendment for Boiler #2 to burn both fuel types
in 1995. In 1995, PPPkubmitted a permit amendmeiar proposedmodifications to Boiler #3,

which would allow the boiler to burn natural gas and fuel oil as appropriate. fdpemning approval

from the NJDEP, these modifications to Boiler #3 were made.




Measurements of actual boiler emissions are not required. Emissions were tat@llgtedand then
recalculated for the amendments and alterations to the peilerits, using NJDEP and AP-{2PA]
formulas. These formulas are based on the appropriate boiler enfisgggimns, percentsulfur content

of the fuel and number of gallons of oil burned per howachboiler. Tooptimize boiler efficiency

and to reduce fuel cost in accordance VBE Order 4330.2D, “In-HouseEnergy Management,”
[DOE88b] PPPL utilizes an ENERAC POCKEBO0® combustion-efficiencyanalyzer to indicate the
boiler efficiency, oxygertontent, flue-gas temperature, and carbon-diokm@ent of the stack gas

for both oil and natural gas fuels. Boiler operators maintain a record of this information in a log book.

A permit modification for the Hot Cell degreaseas submitted taNJDEP toallow the venting of the
degreaser to the Tokamak Fusion Test Red@tefR) stack. Discussions with NJDH#®olved the
definition of theword “stack.” The TFTR stack is unlikehe conventional stack in an industrial
setting, and therefordéhe uniqgueness ofhe TFTR stack had to be establishetihe NJDEP agreed
that this stackshould beregulated undethe Environmental Protection Agency’s (EPA) National
Emissions Standard for Hazardo@s Pollutants(NESHAPS) program, which iis. The permit
modification for the Hot Cell degreaser was approved,

and the modifications were completed.

Applicationsfor air permit modificationsfor the C and D site emergency diesel generators were
prepared. PPPkequestedhat 1) a change in the fuel typem #2 fueloil to #1 fuel oil and 2) a
reduction in the number of operation hours be made in these perraitpport oflimiting the amount

of nitrogen oxides (NQ) released from these generators.

The PPPL prepared and submitted ti®94 Annual Emission Statement to th&lJDEP. Also, the
applications for the Operating Permit Negatieclarationand EmissiorStatement Non-Applicability
were prepared and submitted to NJDEP in 1995. The basis for this applicdtiatPBPL’s sources
in total emit below the threshold of 25 tons of N\f@r year. Other air emissionisg., volatile organic
compounds, fromthe above-ground storaggnks, whichcontain gasoline and diesel fuel were
calculated for both the Annu@missionStatement anébr the Operating Permit Negati@eclaration
and Emission Statement Non-Applicability applications, and were found to be minimal.

As requested by NJDEP, PPPL determined the amount of satkafluoride (SE) released annually
from TFTR operations. $Hs used inthe modulatoregulatorsthe ICRF, and the NBhigh voltage
and ion source enclosures.

Five additionalair permits are maintained by tfRPPL: twopermitsfor two above-ground storage
tanks and three permits ftirreedust collectors. The above-ground storage tapkermitNo. 114785
was issued on October 25, 1993, and expire®adnber25, 1998. The above-ground storage tanks



(25,000 and 15,000 gallon capacities) emit volatile organic compdhatsrientatdrom #4 fuel oil
and #1 diesel oil, respectivelyThe F&EM and CAS dustollectoremissionsoriginate fromgeneral
wood-working operations. The Shop building desitectoremissionsoriginate frommetalworking
operations.

B. Drinking Water

Potable water is supplied bthe public utility, Elizabethtown Water Co. The PPPL used
approximately40.69 million gallons in CY95[JA96]. In 1994, across-connection wamstalled
beneath the water tower to provide potable water tdaaiver forthe fire-protectiorsystem and other

systems. Consequently, the potable water usage showed an increase frq@81®864llion gallons)
to 1995 (40.7 million gallons).

C. Process (non-potable) Water

In 1986, a multimedia sarfdter with crushed carbowasinstalled to allow the D site coolingwer
make-up water to be changed from potable watgrrémess-water (non-potablsypply. In1987,
PPPLmade a changeovéiom potable water tdhe Delaware & Raritan (D&R) Canal non-potable
water for the cooling-water systems. Non-potable water is pumped from the D&R Canal as authorized
by a permit agreememtith the New JerseyWater Supply Authority. The present agreemegives

PPPL the right todraw up toone million gallonsof water per dayfor process andire-fighting
purposes for the period beginning July 1984 and ending on September 30, 1996.

Filtration to removesolids, chlorination, and corrosion inhibitor the primary water treatment at the
canalpumphouse. Located at thgpump house athe canal, the filter-backwash, discharge number
(DSNO0O03) is aseparate discharge point in tNPDES surface-watgyermit and is monitored once
monthly (Table 20). The PPPL usapproximately67.2 million gallons ofcanalwater duringCY95
[JA96]. A sampling point (C1) was established to provide baseline data for pn@tesToming on-
site. Table 14 indicates results of water quality analysis at the canal.

D. SurfaceWater

Surface water is monitorddr potential non-radioactive pollutanktoth on-site and at surface-water
discharge pathways (upstream and downstrezdfrgite. Othersampling locations—BeBrook (B1

& B2), Ditch #5(D1), Delaware & Raritan CandlC1), Millstone River(M1), and Plainsboro (P1

&P?2) sampling points (See Figs. 20 and 21 and Tables 13-17)—are not required by regulation, but are
a part of PPPL’s environmental monitoring program.

E. SanitarySewage
Sanitary sewage is dischargeditte publicly-ownedreatmentwvorks operated bySouth Brunswick
Township, which is part ahe Stony BrookRegional Sewerage Authori6BRSA). During 1994,




due to malfunctioning meterindevices, anestimated volumevas agreedupon by PPPL, South
Brunswick Sewerage Authority, artlde Township of Plainsboro.The estimated volumeas based
on historical data of approximatibow rates fromPPPL. This volume was adjusted for the
interconnections with Forrestal Campus A and B sites apdvate business. For FY95PPPL
estimates a totalischarge of 9million gallons of sanitary sewage tiee South Brunswick sewerage
treatment system [JA96].

In 1994, the IndustridDischarge Permif22-93-NC) wageceived and commentgere submitted by
PPPLand DOE-PG tdStony BrookRegional Sewerage AuthorifEBRSA). The SBRSA permit

requiresthe monthly measurement of radioactivitipw, pH and temperature at the LB@&nks (the

designated compliance and sampling location) and the annual sanfiplingn additional 25
parameters. During 1994 afa995, PPPLand SBRSA performedplit sampling three time®r the

parameters listed in the permit (see Table 32).

In 1995, PPPL worked teliminate thephoto laboratory waste stream as an industigaV to the
sanitary sewer. Filters were installed to remove silver frothe wash and rinse water of the
photographigrocess. By purchasingjgital camerasand computer hardware asdftware, PPPL
plans a transition to digital imaging, which is expected to eliminate all photochemical wastes.

F. Spill PreventionControlandCountermeasure

PPPL maintains a Spill Prevention Control and CountermeasurdJR&C),which was revised in
1995 [VNH96]. The SPCC Plan is incorporated as a supplementthe PPPL Emergency
Preparedness Plan.

G. HerbicidesandFertilizers

During CY95,the use ofherbicides and fertilizernwas managed byPPL’s Facilities Environmental
Management Division (F&EM) utilizing outside contractors. These materials are applied in accordance
with state and federal regulations. Chemicals are applied by certified applicators.

Table 21lists the quantities applieduring CY95. Noherbicides or fertilizers arstored onsite;
therefore, no disposal of these types of regulated chemicals is required by PPPL.

H. Polychlorinatediphenyls(PCBs)

At the end of 1995, PPPL'’s inventory of equipment containing polychlorinated bipl{EGBs) was
653 large regulated capacitors. N®BCB capacitors were removed 1995. However, athey are
taken out of service, the disposal records are listélateirAnnualHazardousNasteGenerators Report
[PPPLY6D].

. HazardoudVastes




The Hazardous Waste Generator Annual Report (EPA ID No. NJ1960011152) has been submitted for
1995 in accordance with EPA requirements [PPPL95b]. A description of Resource Conservation and
Recovery Act (RCRA) compliance is found in Section 3.1.2 of this report.



J. DOE-HQEnvironmentaSurvey

In 1988, a comprehensive environmentaurvey was conducted by DOE-HQ and outside
subcontractors. No significant environmental impact findings were notgRIL duringthis survey.
In 1989, aplan of actionfor findings was forwarded tBOE. With the installation of the detention
basin liner in 1994—the longest-lead time item—all findings have been closed out.

Soil sampling for petroleum hydrocarbons from former spills and for chromium in soils from previous
use incooling towers wasaccomplished in Novembet988 [DOEXx]. Atthe time the data was
evaluated from this sampling, DOE determined thataiow-up action byPPPL was warranted. In
1994, DEP re-reviewed thelata as of the Remedial Investigation/Remedial Alternassessment
Program and required further soil sampling arouhd C site coolingtower for chromium
contamination. Soil sampling was conducted detctedow levels of chromium in theoil next to

the former chromium reduction pits. This soil was scheduled for removal in CY96.

6.2.2 ContinuousReleasdreporing

Under CERCLA'sreporting requiremerfor the release of a listdthzardous substance in quantities
equal to or greater than its reportable quantity, the National Response Center is notifiedfacilitythe
is required to report annually tBPA. BecausePPPL hasnot released any CERCLA-regulated
hazardous substances, no “Continuous Release Reports” have been filed with EPA.

6.2.3 EnvironmentaDccurrences

Three releases were reportedtiie NJDEP Hotline, andconfirmation reports submitted i€@Y95

(Exhibit 3-1). In accordance with reportingequirements, notifications weraade to theNJDEP,
because these release evgrised gootential threat to thenvironment. No reports tihe National
Response Center (NRC) were made since there were no releases that exceeded the reportable quantiti
(RQ) for any listed substance.

In April 1994, achlorofluorocarbon (CFCjelease from onehiller occurredwhen a discharge of
Freon® 12 or dichlorodifluoromethane (CFC 12) vented ftoenchiller located in the boilebom to

the atmosphere. It is estimated that 1600 pounds of Freon® 1&Mased at this time. kuddition

to notifying the NJDEP Bureau ofDischarge Prevention, the NJDEP Air Enforcement
Program—Central Regionéffice was alsonotified of thedischarge. The chillerwas repaired and
returned to service. On another occasion, from November 1994 to April 1995, the same chiller system
was under investigation. Faulty leak detection equipmentitexsfor the difficulty in determining if

leaks wereactually occurring. The leak detection equipmewas repairedand all the leaks were



found and also repaired. It was calculated that a total of 900 pounds of CFC f&lesasd over the
five monthperiod. InApril 1995, NJDEP wasotified of therelease, andhe release confirmation
report was prepared and submitted to NJDEP.

Of the other two reported releases, one release involved a transmissidealtfdm an employee’s
vehicle in an amount between 1 pint to 1 quart spilled onto an unpaved $br¢fi@Eg. Thisincident
was cleaned up immediatelypon beingreported. The other incidentvas the release of mineral oil
from a tank truck ontagravel. The tank truck held the remainder of ttnansformeroil while the
capacitor was being removed[Fi95c]. Soil sampling was conducted and approximately 3Gasic
of oil-contaminated soil was removed.

6.2.4 SARATItle Il ReportingRequirements

The NJDEP administerthe SuperfundAmendments and Reauthorizatiéot (SARA) Title 11l (also

known asthe Emergency Reporting and Commuriight-to-Know Act) reporting forEPA Region

[I. The modified Tier lform includesSARA Title Il and NJDEPspecific reporting requirements.
PPPL submitted the1995 SARA Title Il report to NJDEP in February 199p°PPL95a] No
significant changes from the previous year warseed. Though PPPL doest exceed théhreshold
amounts for the chemicals listed on the Toxic Release Inventory (TRI), PPPL completed the TRI cover
page and laboratory exemptions report for 1995, and submitted these documents to DOE.

The SARA Titlelll report included information about twelveompounds used ®&PPL. Of the

twelve, six compoundare in theirgaseous form andre therefore classified asiddenrelease of
pressure hazards; three gaseous compounds are also classified as acute health hazards: carbon dioxi
chlorodifluoromethane, and dichlorodifluoromethd@#C-12). There areseven liquid compounds;
nitrogen is used in both gaseous diggiid forms. Fuel oil, gasoline,and petroleum oil are
flammablestrichlorotrifluoroethang CFC-113)and sulfuricacid are the liquiccompoundshat are
classified asacute healtthazards; sulfuriacid isalso reactive. PCB's and gasoline are listed as
chronic health hazards.



7.0 GROUNDWATER PROTECTION

The focus of PPPL’s Groun®Vater Program isthe “Groundwater ProtectioiManagement Plan”
(GPMP), required by DOE Order 5400.1, “General Environmental Protection Program.” The purpose
of the GPMP is to provide avritten plan, for use as managementool, to ensureghe protection of
groundwater investigations conducted at sige. Implementation of th&sSPMP hastaken place in
parallelwith severalgroundwater investigations conducted-site. These investigations have been
performed as required by NJDEP to address potential impacts from former underground storage tanks
(USTs) and the detention basin. Prior to NJDEP-required investigatieris,S. GeologicalSurvey
(USGS) performed an investigation in the vicinity of TFTR to evaluate the effects of a potential spill of
radioactivewater. Also, PPPIconducted a soil vap@urvey, which was used tocatemonitoring

wells. To evaluate potential ground-water impacts from on-site activities, ground-water investigations
at the site have resulted in monitoring of @&lls and twopiezometers(Figure 19). Remedial
investigations andemedial alternativeassessment studies at PPRle on-going as required by
conditions of the Memorandum of Understanding (MOU).

The results ofthe investigationgited above are summarized in tf@lowing sections of this report:
Section6.1.3 (A)— “Hydrological Studies from1989 to 1993;”Section6.1.3 (B) —‘NJPDES
QuarterlyGroundWater MonitoringProgram;” and Sectio6.1.3 (C) — “Regional Ground Water
Monitoring Program.”

Generally, all the parameters measured in the above investigations meet the Ne riemsdyVater
Quality StandardsThe exceptions are the detectiontao volatile organiccompounds consistently
found in certain wells: tetrachloroethene and trichloroethene in sixteahirgttwo ground-water
monitoring wells. In 1990, PPPLnitiated, as required by thBlew JerseyPollutant Discharge
Elimination System (NJPDES) permit, a hydrologivestigation to characterize tlground water
quality and determine ground water flow and direction. Numerous studies and tasks were performed
to meetthis requirement andre discussed irthe abovesections in this report.The ground water
monitoring results showed the presence ofvolatile organic compounds (VOCs) —mainly,
tetrachloroethene, trichloroethene, and trichloroethane—in a number of shallow wellsiten i@ a
number ofintermediate deptiwvells, petroleumhydrocarbons werdetected (Table23, 24, and 28-
30). These VOCs are commonlysed orcontained insolvents ormetal degreasing agentsjl of
which have been used or are currently in use at PHResource ofthe petroleunhydrocarbons are
believed to have originated from former underground storage tanks, which were renhavgelPPL
detected petroleunhydrocarbons irthe surrounding soils. In 1994he remainingUSTs were
removed and replaced with above-ground storage tanks.



The correlation between tis®il gas surveyconducted in1990 andthe ground-waterdata collected
from 1991 through 1994 exist for Areas 1 and 3 (see Exhibit 6-2)rela 1, adjacent to the Facilities
and EnvironmentalManagement (F&EM) Division, the presence of chlorinatedolvents,
trichloroethane, trichloroethene, and tetrachloroethene, tatadl petroleumhydrocarbons were
confirmed through monitoring of thgroundwater (Tables 23 ang4). InArea 3 south ofthe Coill
Storage and Assembly (CAS) building aheé Research Equipment Storage and Assembly (RESA)
building, groundwater was found to becontaminatedwith the three chlorinatedolvents. Only
tetrachloroethene was detected in the soil gas survey.

In Area 2 south of the Receiving Warehousiggrewas noapparent correlation between firedings

of the soil gas survey and ground-water quality; while the soil gas survey indivatpresence of the

three chlorinated solvents, ground water was found to be uncontaminated in this area. AddsoSn

east of TFTR, nocorrelationwas foundbetween the presence of trichloroethalueing the soil gas

survey and its absence in the ground water. Of the three chlorinated solvents found during the soil gas
survey inArea 4 northeast of TFTR antthe MockupBuildings—only tetrachloroethengas detected

in ground-water samples.

The foundation dewatering sumps located on D site largely influenaggahad-water gradient. The
sumps create a significant cone of depression dratliengroundwater towardhem (Figures 33 and
34). Under natural conditions, the ground-water flow ithesouth/southeast towaikee Brook. It
appears that all the ground water on fte, except on thedges othe site, is drawrradially toward
the D site sumps.

The regionalgroundwater quality investigatiohascontinued as part dPPPL’s sitewide Remedial
Investigation under the conditions of the MOU. In March and May 1995, ground-water sampling was
conducted in accordance with the work plan “conditionally” approved by NJDEP. The results of those
ground-water samples confirméue presence of¥OCs in severalvells asindicatedfrom the results

of previous studies. The highest concentrations of tetrachloroethene or PCE were detecigdlis the
nearest the CAS/RESAvuilding, MW-3, MW-9, and MW-13. Based othese results, the
recommendations were for the installationtwsb additional wells: 1) a double-caseatlls near MW-

13 that cases off the top 10 feet of the water table and 2) a background well to thenitatertable
located between 50 to 100 feet south of MW-13. The latter well would require a wettandsfrom
NJDEP for its installation (see Exhibit 3.4). Sampling Volatile organiccompounds wouldollow.

In early 1996, PPPLand DOE-PGoroposed to NJDEBhat additionalwells be installed talelineate

the extent of contamination and evaluate the potential for an off-site source fo these contaminants..



8.0 QUALITY ASSURANCE

Analysis of environmental samplés radioactivitywas accomplishedn-house bythe Radiological
Environmental Monitoring LaboratoryREML). The REML procedures followthe DOE'’s
Environmental Measurements Laboratoryg8IL HASL-300 Manual [Vo82] or other nationally
recognizedstandards. Approved analytical techniques are documented in tREML procedures
[REML90]. The PPPL participates in the EPALas Vegas) program as part ofaintaining its
certification. These programs provide blind samples for analysis and subsequent comparison to values
obtained by other participants, as well as to known values.

Since CY84, PPPL initiated a program to have its REML certified by the statevoflersey through

the EPA QualityAssurance(QA) program. The REML complies withthe EPA andNJDEP QA
requirements for certification. In March 1986, the REML facilities and procedures were reviewed and
inspected by EPA/Las Vegas and the NJDEP. The laboratory was certified for tritium analysis in urine
(bioassays) andiater andhasbeen recertified in these areas annually sit@@8. A NJDEPsite
inspection of theREML by the Office of QualityAssurancewas conducted in1995 for pH and
temperature certification. Equipment calibration record keeping needed improvdiétit.complied

with the recommended for improved calibration record keeping.

In 1995, PPPL followed itsiternalprocedures, EN-OP-001—"Surfa¥éater Sampling Procedure,”
EN-OP-002—"GroundWater Sampling Procedures,” and EN-OP-008—"Stormwat&ampling
Procedures.” These procedures provide detail thedescriptions ofall the NJPDESpermit-required
sampling and analytical methods for the collectiosarhplesthe analyses of thessamplesand the
quality assurance/quality control requirements. All subcontractor laboratories BR&Fbemployees
are required to follow these procedures. Chain-of-custody forms are requisdidstonples; holding
times are closely checked to ensure that the analysis was performed within the establishetdnmelding
and that the data is valid. Field blanks are require@dlf@roundwater sampling, andrip blanks are
required for all volatile organic compound analyses. The subcontractor laboratories UeRLbare
certified by New Jersey DEP amparticipate in thestate’s QA program; the subcontractor laboratories
must also follow their own internal quality assurance plans [EMSL].
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Table 1. TFTR Radiological Design Objectives and Regulatory Limits
CONDITION PUBLIC EXPOSURE™ | OCCUPATION, EXPOSURE
REGULATORY DESIGN REGULATORY| DESIGN
LIMIT OBJECTIVE LIMIT OBJECTIVE
ROUTINE NORMAL 0.1 0.01 5 1
OPERATION OPERATIONS Total, Total
0.01©
Airborne,
0.004
: Drinking
Dose equivalent
to an individual Water
from routine
operations ANTICIPATED 0.5 0.05 per
(rem per year, EVENTS Total event
unless otherwise (1>P=102) (including
indicated) normal
operation)
ACCIDENTS UNLIKELY 2.5 0.5 (e) (e)
EVENTS
102>p>10%
Dose equivalent
to an individual
from an
accidental
release (rem EXTREMELY 25 5(d) (e) (e)
per event) UNLIKELY
EVENTS
104>p>100
INCREDIBLE NA NA NA NA
EVENTS
106>p

P = Probability of occurrence in a year.

(a)

@ All operations must be planned to incorporate the radiation safety guidelines, practices and procedures
included in PPPL ESHD 5008, Section 10.

® Evaluated at the PPPL site boundary.

(© Compliance with this limit is to be determined by calculating the highest effective dose equivalent to any
member of the public at any offsite point where there is a residence, school, business or office.

(d) For design basis accidents (DBAS), i.e., postulated accidents or natural forces and resulting conditions for
which the confinement structure, systems, components and equipment must meet their functional goals, the
design objective is 0.5 rem.
(e) See PPPL ESHD-5008, Section 10, Chapter 12 for emergency personnel exposure limits.



Table 2. Summary of 1995 Emissions and Doses From TFTR

Radiolnuclide & |[Quantity Released|EDE at Site|EDE at Nearest | Population Dose
Pathway in 19951 Boundary Business 2 within_ 80 km 3

y _ 37.03 Ci HTO%
Tritium  (air) 24.87 Ci HT 9.7 x 102 mrem® | 2.7 x 102 mrem® 2.0 person-rem’
Ar-41 (air) 16.66 Ci4 6.7 x 102 mrem8 | 1.9 x 102 mrem® 9.7 X 10‘2person-rem9
N-13 (air) 10.81 Ci4 3.0x 102 mrem8 | 8.4 x 10-3 mrem® 3.7x1073 person-rem9
N-16 (air) 0.83Ci4 5.6 x 10> mrem8 [ 1.6 x 10> mrem® Negligible
Cl-40 (air) 1.34Ci4 1.1x 102 mrem8 [ 3.1 x 103 mrem® Negligible
S-37 (air) 1.35Ci 4 1.5.x 102 mrem8 | 4.2 x 103 mrem® Negligible
Direct/Scattered
n/y Radiation 7.8x102 mrem8 |2.0x102 mremll | Negligible
Tritium (HTO)
(water) 496 x 101 cil? 9.9 X 103 1.4 x 1072 person-rem14

mrem13

Total 3.1 x 101 mrem 8.2 x 102 mrem 2.1 person-rem
Background 600 mrem1® 600 mrem1® 1.6 x 106 person-rem9

ITritium (HTO and HT) quantities are as measured bie TFTR passive stack monitor; AR-41, N-13, N-16, Cl-4énd S-37
guantities are based on production of 2.3 E19 D-D neutrons and 2.04 E20 D-T neuf®85,irusing methodlogy of JL-54Rev.
1, 2/5/93 for release during D-T operations.

2At Princeton Bank Building, 351 meters east of TFTR stack.

3Based on year 1995 population figures as utilizx\ed for TFTR D-T EA. See Table 4 of Bentz and Bender, 1987.

4Measured for tritium (see footnote #1); per note , D. Jassby to V. Fifl@p/96 for other airemissions (i.e.source ofneutron
production data).

5Based on NOAA X/Q (Start, 1989) and JL-457, 7/2/92, Table 1 (1% of HT releases are assumed to céi@)t (87.73 Cix 2.6
E-03 mrem/Ci) + (0.2442 Ci x 2.6 E-03 mrem/Ci) + (24.1758 Ci x 1.05 E-07 mrem/Ci).

6Based on 28% of the NOAA X/Q at the site boundary [Start, 1989].

’Scaling from values used for the TFTR D-T EA, PPPL calculates (62.15 Ci/500 Ci) x 16.2 person-rem = 2.0 person-rem.

8Based on NOAA X/Q [Start, 1989] and JL-457, 7/2/92, Table 1; Ar-41: 16.66 Ci x 4.0n-€8/Ci. N-13:10.81 Ci x 2.8 E-03
mrem/Ci. N-16: 0.83 Ci x 6.71 E-GBrem/Ci. CI-40: 1.34 Ci x 8.2 E-Q8Brem/Ci. S-37: 1.35 Ci x 1.08 E-@2rem/Ci.

9Scaling from values used for the TFTR D-T EA, PPPL calculate for A(48.66 Ci/115Ci) x 0.67 person-rem = 9.E-02 person
rem; for N-13: (10.81 Ci/434 Ci) x 0.149 person-rem = 3.7 E-03 person-rem.

10Based on 1995 neutron productigee Note 1landneutronandgamma radiation dose per neutrgiven in Table 4 of PPPL
Report PPPL-3020, "Measurements of TFTR D-T Radiation Shielding Efficiency," 11/94.

11gased on inverse square decrease between site boundary (176 meters) and nearest business (351 meters).

12 Released fronkiquid Effluent Collection Tanks (LECT) to Stony Brook SewerAuthority treatment facility viaPPPL sanitary
sewer system.

13 Based on usage of 1 EliGers/yr for Stony Brook treatment facility, gser TFTR D-T EA, the dose to a person who drank all
his/her water fromthe waterwayMillstone River) into which the treatment facility discharged in 19@6uld be [(4.96 E-01
Cilyr)(/1 E10l/yr)] x [(4 mrem)/(2 E-08Ci/l)] = 9.9 E-03mrem

14 Based on use d¥lillstone River as drinkingwater source fob00,000 people for 1lday per year (estimate b¥lizabethtown
Water Company of actual use is a few hours once every several years).



15 Based on100 mremannual background dose exclusive of radon, plus dusdoexposure to average radenncentration in
Plainsboro homes (Memo, J. Greco to J. Levine, 11/13/90, "Radon Dose Equivalent,” JMG-160).



Table 3. Precipitation and Tritium in Precipitation at PPPL for 1995

START WEEK INCH INCH/ MONTH ACCUMU- Tritium
DATE MONTH LATION Conc. pCi/L
2-Jan 1 1.550 1.550

9-Jan 2 0.100 1.650

16-Jan 3 1.300 2.950

23-Jan 4 0.000 2.950 312
30-Jan 5 0.600* 3.550 January 3.550

6-Feb 6 0.000 3.550 123
13-Feb 7 0.400 3.950

20-Feb 8 0.200 4.150

27-Feb 9 1.050 1.650 February 5.200 154
6-Mar 10 1.500 6.700

13-Mar 11 0.000 6.700 <19
20-Mar 12 0.350 7.050

27-Mar 13 0.000 1.850 March 7.050

3-Apr 14 0.675 7.725

10-Apr 15 0.750 8.475 122
17-Apr 16 0.000 8.475 27
24-Apr 17 0.800 2.225 April 9.275

1-May 18 0.150 9.425 132
8-May 19 0.600 10.025

15-May 20 0.350 10.375 120
22-May 21 0.550 10.925

29-May 22 0.475 2.125 May 11.400 130
5-Jun 23 0.100 11.500 77
12-Jun 24 0.400 11.900 82
19-Jun 25 0.350 12.250

26-Jun 26 0.450 1.300 June 12.700 254
3-Jul 27 0.750 13.450

10-Jul 28 1.000 14.450 77 (57)
17-Jul 29 1.750 16.200 48
24-Jul 30 0.950 4.450 July 17.150

31-Jul 31 1.500 18.650

7-Aug 32 0.000 18.650
14-Aug 33 0.350 19.000
21-Aug 34 0.000 19.000
28-Aug 35 0.000 1.850 August 19.000

4-Sep 36 0.150 19.150
11-Sep 37 2.250 21.400
18-Sep 38 0.650 22.050 <119
25-Sep 39 1.450 4.500 September 23.500 <119 (<119)
2-Oct 40 1.675 25.175

9-Oct 41 0.950 26.125 <119 (<119)
16-Oct 42 1.300 27.425

23-0Oct 43 1.225 5.150 October 28.650 <119
30-Oct 44 0.700 29.350

6-Nov 45 2.350 31.700 2561
13-Nov 46 1.400 33.100 <119
20-Nov 47 0.250 33.350

27-Nov 48 0.350 5.050 November 33.700

4-Dec 49 0.700 34.400

11-Dec 50 0.625 35.025

18-Dec 51 0.275 35.300

25-Dec 52 0.325 1.925 December 35.625

* Snow storm about 14"




Tritium concentration measured in pCi/l or picoCuries per Liter.
See Figure 26.
() indicates duplicate analyses.



Table 4. Tritium Released from the TFTR Stack for 1995

Week |HTO| HT | Weekly | Annual Week |HTO | HT | Weekly | Annual
Ending | (Ci) | (Ci) Total Total Ending | (Ci) | (Ci) Total Total
(Ci) (Ci) (Ci) (Ci)

1/9 0.228] 0.043( 0.271 0.271 713 0.650| 0.040| 0.690 21.830
1/16 | 0.194]0.111| 0.305 0.576 7/10 | 0.504|0.026| 0.530 22.360
1/23 10.292]0.099| 0.391 0.967 7/17 ]10.736( 0.231| 0.967 23.327
1/30 | 0.603]0.180| 0.783 1.750
2/6 0.403| 0.163| 0.566 2.316 817 1.008| 0.295| 1.303 24.630
2/13 | 0.120| 0.080| 0.200 2.516 8/15 1.104| 0.864| 1.968 26.598
2/20 |0.215]|0.221| 0.436 2.952 8/21 |0.582|0.196| 0.778 27.376
2/27 10.327|0.677| 1.004 3.956 8/28 | 0.469| 0.197| 0.666 28.042
3/6 0.331| 0.178| 0.509 4.465 9/5 0.479| 0.868| 1.347 29.389
3/13 1.632( 0.214| 1.846 6.311 9/11 ]0.678| 0.422| 1.100 30.489
3/20 | 0.423]|0.190| 0.613 6.924 9/18 | 0.778| 0.506| 1.284 31.773
3/27 10.345(0.276| 0.621 7.545 9/25 ]10.711|0.790| 1.501 33.274
4/3 0.195| 0.183| 0.378 7.923 10/5 | 0.869| 0.765| 1.634 34.908
4/10 |[0.208( 0.284( 0.492 8.415 10/11 | 0.883| 0.187| 1.070 35.978
4/17 1.266( 0.232| 1.498 9.913 10/18 | 0.832| 0.283| 1.115 37.093
4/24 | 0.169( 0.032( 0.201 10.114 10/25 | 1.630| 5.431| 7.061 44.154
5/1 0.270| 0.321| 0.591 10.705 11/1 | 2.408( 1.393| 3.801 47.955
5/8 0.419| 0.300| 0.719 11.424 11/8 | 0.891| 0.176| 1.067 49.022
5/15 | 0.402| 0.102| 0.504 11.928 11/15 | 1.223| 0.593| 1.816 50.838
5/22 | 2.880| 1.100| 3.980 15.908 11/22 | 1.213|1.624| 2.837 53.675
5/29 1.200] 0.170| 1.370 17.278 11/29 | 0.671| 1.038| 1.709 55.384
6/5 0.478| 0.174| 0.652 17.930 12/6 | 0.711| 0.189| 0.900 56.284
6/12 1.130( 0.150| 1.280 19.210 12/13 | 0.731] 1.924| 2.655 58.939
6/19 1.180| 0.060| 1.240 20.450 12/20 | 0.769| 0.283| 1.052 59.991
6/26 | 0.660| 0.030| 0.690 21.140 11%2/86 0.931]| 0.979| 1.910 61.901

See Figure 32.




Table

5. Tritium Concentrations in Surface Water for 1995

Sample B1 B2 C1 D1 DSNO0OO1 | Baseline
Date (D2)
1/24/95 68 (84) 71 64 49 114 44
2/10/95 66 108 (106) 47 76 126 33
3/8/95 94 84 27 (31) 50 79 22
3/24/95 72 92 46 58 (66) 163 53
4/19/95 65 77 46 63 117 (97) 41
4/26/95 72 82 40 48 116 78
5/23/95 101 122 66 75 152 64
6/16/95 123 144 87 118 130 42
7/14/95 82 198 58 58 175 47
8/16/95 47 (69) 93 37 48 75
Change in method detection limit
8/29/95 <119
9/13/95 <119 <119 <119 (<119) <119 <119 <119
10/3/95 <186 <116 <186 <116 <116
11/14/95 <186
12/7/95 <116
Sample DSNO0O03 E1l P1 P2 M1 Baseline
Date
1/24/95 32 52 42 50 44
2/10/95 44 45 33
3/8/95 22 28 41 24 22
3/24/95 67 73 51 50 53
4/19/95 45 42 54 53 41
4/26/95 54 (66) 61 75 62 78
5/23/95 57 99 84 78 (71) 64
6/16/95 49 <36 (36) 61 <36 42
7/14/95 39 60 55 (42) 43 47
8/16/95 40 <36
Change in method detection limit
8/29/95 <119 <119 <119 <119 <119
9/13/95 <119 <119 <119 <119 <119
10/3/95 <186 <116 1525 <116
11/14/95 <186
12/7/95 <116

() indicates duplicate samples and analysis.

All measurement values are in pCi/Liter.

Blank indicates no measurement.

Key:

B1 = Bee Brook (upstream)

B2 = Bee Brook (downstream)

Baseline= Rock Brook on Spring Hill Road (Montgomery Township)
C1 = Delaware & Raritan Canal (non-potable water supply) after 8/16/95 replaced by DSNO03 sample
D1 = D site (upstream of discharge)
DSNO001 = downstream of basin discharge, sometimes referred to as D2
DSNO003 = PPPL pump house discharge on Delaware & Raritan Canal (non-potable water supply)
E1 = Elizabethtown Water Company (potable water supply)
M1 = Millstone River (downstream)
P1 = Cranbury Brook (upstream)

P2 = Devil's Brook(upsteam)

See Figures 28, 29, 30, and 31




Table 6.

Tritium Concentrations in Ground Water (Wells and Sump) for 1995

Collection TFTR | MW- MW-
Date TW-1] TW-2 | TW-3 TW-5 | TW-10] D-12 | Sump 101 12S
2/2/95 103 37
5/8/95 152 83
8/3/95 72 104
8/4/95 789 81
9/21/95 350 129 153 <119 328 344

10/23/95 345

10/24/95 431 <119

10/25/95 151

10/26/95 <119

10/27/95 172

11/13/95 452 <119

11/21/95 <186 <186 <186 <186 <186 <186
12/7/95 435

See Figure 27.

Table 7. Tritium Concentrations in Biota Moisture for 1995
Sample Type Stultz Farm Stultz Farm Du p. Control
Strawberries 73 51
Tomatoes <119 <119
Zucchini <36 <36 <36
Table 8. Tritium Concentrations in Soil for 1995
Sample Location/Type 3/29/95 7/5/95
REAM1 86 101
REAM1 duplicate 78
REAM1 duplicate spike 555
REAM 2 71 51
REAM?2 duplicate 49
REAM?2 duplicate spike 790
REAM3 90 214
REAM4 76 81
REAM 5 95 63
REAM6 77 36
Baseline 46 51
Table 9. Annual Range of Tritium Concentration in Precipitation from 1985 to 1995

Year Tritium Range Precipitation (in)
1985 45 to 160

1986 40 to 140

1987 26 to 144

1988 34 to 105

1989 7 t0 90 55.345
1990 14 to 94 50.332
1991 10 to 154 45.075
1992 10 to 83.8 41.86
1993 24.5 to 145 42.731
1994 32.2 t0 1130.4 51.26
1995 <19 to 2561 35.625

All measurement values are in picoCuries/Liter.
Blanks indicate that no sample was collected.




See Figure 18.



Table 10. Tritium in Air (TR 1-4 and Baseline) for 1995

Month TR1 TR2 TR3 TR4 Baseline

HTO HTO HTO HTO HTO
January 2.357 2.517 9.347 3.689 1.907
February 1.052 1.044 7.500 1.679 2.092
March 10.136 14.595 17.063 3.513 2.282
April 8.980 4,531 11.711 12.625 1.981
May 16.967 36.456 70.266 9.363 1.927
June 17.959 21.288 34.713 14.380 1.718
July 10.288 13.971 12.157 3.812 1.894
August 39.009 39.797 45.477 38.503 1.958
September 14.222 21.469 36.728 9.150 2.461
October 45.060 44.246 25.001 44,761 1.932
November 6.711 15.867 29.920 5.741 2.383
December 48.898 45.671 63.149 46.775 1.867

Month TR1 TR2 TR3 TRA4 Baseline

HT HT HT HT HT
January 1.992 2.834 8.342 4.098 1.907
February 3.228 3.804 10.449 5.982 2.295
March 2.740 5.521 12.942 3.101 2.338
April 2.438 7.058 10.902 3.764 2.351
May 5.779 3.494 32.056 6.013 2.883
June 3.520 6.157 13.425 3.361 1.718
July 4,251 3.647 3.992 1.697 2.263
August 6.579 7.513 14.450 2.924 2.458
September 6.286 15.748 27.342 10.585 2.872
October 4,315 8.385 4,609 11.427 2.267
November 2.581 2.839 19.652 3.896 2.351
December 1.965 2.021 9.264 1.952 2.153

All measurement values are in picoCuries/Cubic meter.

TR1-4 are located on D site.
Baseline is located in Montgomery Township, NJ - 1/95 to 7/95; in Hopewell Township, NJ - 7/95 to 12/95.

HTO is tritium oxide.
HT is elemental tritium.

See Figures 22 and 24.



Table 11. Tritium in Air (REAM 1-6 and Baseline) for 1995

Month REAM1 | REAM2 | REAM3 | REAM4 | REAM5 | REAMG6 | Baseline

HTO HTO HTO HTO HTO HTO HTO
January 2.100 2.583 2.329 2.281 2.309 2.121 1.907
February 2.582 1.813 1.900 2.058 2.094 2.092 2.092
March 1.977 2.154 2.697 2.667 2.354 2.773 2.282
April 2.258 2.136 2.174 2.628 2.623 1.978 1.981
May 3.430 1.913 5.742 3.187 3.941 3.671 1.927
June 2.136 2.767 1.704 2.207 1.901 1.633 1.718
July 1.908 1.673 2.416 2.774 1.862 4.173 1.894
August 2.256 2.027 3.610 1.725 3.899 1.812 1.958
September 3.029 2.343 4.227 3.513 3.536 6.448 2.461
October 1.930 2.639 8.365 4,115 2.581 3.088 1.932
November 1.949 2.314 3.040 3.968 2.805 2.497 2.383
December 2.119 2.427 2.037 3.337 3.611 2.641 1.867

Month REAM1 | REAM2 | REAM3 | REAM4 | REAM5 | REAMG6 | Baseline

HT HT HT HT HT HT HT
January 3.061 3.394 2.329 3.153 3.723 13.009 1.907
February 5.981 2.764 2.272 3.294 2.748 4.612 2.295
March 2.345 2.640 2.401 3.083 2.378 3.595 2.338
April 2.002 3.568 2.544 2.506 2.732 1.997 2.351
May 1.905 2.700 3.244 2.213 3.081 3.370 2.883
June 2.628 2.080 2.823 1.996 2.130 1.633 1.718
July 2.284 1.584 3.636 1.817 2.206 2.285 2.263
August 2.359 2.068 2.877 1.867 4,196 2.449 2.458
September 2.987 2.280 3.697 2.918 4.459 4.635 2.872
October 2.694 2.878 3.923 2.706 2.532 3.733 2.267
November 2.202 2.471 2.975 6.899 2.460 2.530 2.351
December 2.119 2.418 1.832 4,170 3.054 2.314 2.153

All measurement values are in picoCuries/Cubic meter.

REAM 1-6 are located off- site, within a radius of 0.5 miles from PPPL .
Baseline is located in Montogmergy Township, NJ - 1/95 to 7/95; in Hopewell Township, NJ - 7/95 to 12/95.

HTO is tritium oxide.
HT is elemental tritium.

See Figures 23 and 25.



Table 12. Tritium Released from Liquid Effluent Collection (LEC) Tanks in 1995

Sample | Tank Tank Tritium Low Limit Tritium Tank Tritium Total
Date | Number Volume of Detection Activity (Ci) Activity (Ci)
(gal) Activity (Ci)
1/9/95 1 6450 0.00000844 0.00698 0.00698
2/1/95 3 6600 0.00000889 0.00711 0.0141
3/7/95 3 6600 0.00000836 0.00174 0.0158
4/4/95 3 6000 0.00000823 0.00194 0.0178
5/18/95 3 12000 0.000015 0.00718 0.0249
6/6/95 3 9750 0.0000126 0.0185 0.0434
6/14/95 3 12750 0.0000158 0.015 0.0585
6/21/95 3 6900 0.00000873 0.0132 0.0717
6/28/95 3 12300 0.0000158 0.0361 0.108
7/6/95 3 8250 0.000011 0.00974 0.117
7/13/95 3 13200 0.0000172 0.0246 0.142
7/18/95 3 13500 0.0000177 0.013 0.155
7/26/95 3 12000 0.0000155 0.014 0.169
7/28/95 3 12750 0.0000177 0.00902 0.178
8/1/95 3 13050 0.0000177 0.00959 0.188
8/7/95 3 12750 0.0000159 0.00863 0.196
8/15/95 3 12450 0.0000173 0.00924 0.205
8/18/95 3 12000 0.0000173 0.00706 0.213
8/30/95 3 11475 0.0000161 0.00969 0.222
9/7/95 3 8700 0.0000129 0.00891 0.231
9/18/95 3 11805 0.0000168 0.0129 0.244
10/4/95 3 11400 0.0000158 0.013 0.257
10/17/95 3 12750 0.0000192 0.0484 0.305
11/14/95 2 3500 0.00000379 0.0159 0.321
11/15/95 2 12000 0.0000129 0.0404 0.362
11/16/95 2 12000 0.0000144 0.0412 0.403
11/17/95 2 12000 0.0000193 0.0455 0.448
11/17/95 3 9000 0.0000134 0.0266 0.475
11/21/95 3 9000 0.0000151 0.0126 0.488
12/17/95 2 6000 0.0000151 0.00814 0.496
Total 308,930

gals.




Table 13. Surface Water Analysis

for Bee Brook, Locations B1 and B2 for 1995

Parameters, B1 B1 B2 B2
Units 5/9/95 8/1/95 5/9/95 8/1/95
Chromium, mg/L <0.05 <0.05 <0.05 <0.05
pH, units 7.39 7.17 7.66 7.42
Phenolics as phenol, mg/L <0.05 <0.05 <0.05 <0.05
Chemical Oxygen Demand, mg/L 6.3 8.5 5.8 <5.0
Biochemical Oxygen Demand, 5- <2 921 <2 g§.22
day total, mg/L
Temperature, °C 11.8 22.5 14.8 25.3
Petroleum Hydrocarbons by IR, <1.0 <1.0 <1.0 <1.0
mg/L
Ammonia-N, mg/L <0.5 <0.5 <0.5 <0.5
Total Suspended Solids, mg/L 1.0 <5.0 2.0 <5.0
Total Dissolved Solids, mg/L 100 260 220 190
Flow, Approximate GPM Not Not 252 Not
Measured Measured Measured
1The sample for BOD was collected on 8/7/95.
2The sample for BOD was collected on 8/7/95.
Table 14. Surface Water Analysis
for D&R Canal, C1, and Ditch #5, D1 for 1995
Parameters, C1 Cl1 D1 D1
Units 5/9/95 8/1/95 5/9/95 8/7/95
Chromium, mg/L <0.05 <0.005
pH, units 7.42 7.65 7.35 7.45
Phenolics as phenol, mg/L <0.05 <0.05 <0.05 <0.05
Chemical Oxygen Demand, mg/L 9.2 <5.0 <5 8.5
Biochemical Oxygen Demand, 5- <2 g.21 <2 8.1
day total, mg/L
Temperature, °C 17.2 29.2 16 26.1
Petroleum Hydrocarbons by IR, <1.0 <1.0 <1.0 <1.0
mg/L
Ammonia-N, mg/L <0.5 <0.5 <0.5 <0.5
Total Suspended Solids, mg/L 6.0 <5.0 6.0 <5.02
Total Dissolved Solids, mg/L 140.0 110 220.0 1102
Flow, Approximate GPM 1301.61

1The sample for BOD was collected on 8/7/95.
2The hold time for these parameters was exceeded.

Blank indicates no measurement.




Table 15. Surface Water Analysis
for the Millstone River M1 for1995

Parameters, M1 M1
Units 5/9/95 8/1/95
pH, units 7.28 7.12
Phenolics as phenol, mg/L <0.05 <0.05
Chemical Oxygen Demand, mg/L 14.0 14.0
Biochemical Oxygen Demand, 5-day total, <2.0 13.01
mg/L
Temperature, °C 17.7 28.3
Petroleum Hydrocarbons by IR, mg/L <1.0 <1.0
Ammonia-N, mg/L <0.5 <0.5
Total Suspended Solids, mg/L 5.0 8.0
Total Dissolved Solids, mg/L 160.0 130.0

1The sample for BOD was collected on 8/7/95.

Table 16. Surface Water Analysis
for Plainsboro, Locations P1 and P2, for 1995

Parameters, P1 P1 P2 P2

Units 5/9/95 8/1/95 5/9/95 8/1/95
pH, units 7.13 6.65 6.75 7.38
Phenolics as phenol, mg/L <0.05 <0.05 <0.05 <0.05
Chemical Oxygen Demand, mg/L 12.0 15.0 8.7 5.7
Biochemical Oxygen Demand, 5-day total, 3.8 16.01 <2.0 15.02
mg/L
Temperature, °C 19.3 29.9 14.3 20.9
Petroleum Hydrocarbons by IR, mg/L <1.0 <1.0 <1.0 <1.0
Ammonia-N, mg/L <0.5 <0.5 <0.5 <0.5
Total Suspended Solids, mg/L 24.0 8.0 4.0 <5.0
Total Dissolved Solids, mg/L 98.0 91.0 120.0 98.0
1The sample for BOD was collected on 8/7/95.
2The sample for BOD was collected on 8/7/95.

Table 17. Detention Basin Influents Analysis
(NJDPES NJ0086029) for 1995
Parameters, Inflow 1 Inflow 1 Inflow 2 Inflow 2

Units 5/9/95 8/1/95 5/9/95 8/1/95
pH, units 7.93 7.75 7.53 7.15
Phenolics as phenol, mg/L <0.05 <0.05 <0.05 <0.05
Chemical Oxygen Demand, mg/L <5.0 <5.0 <5.0 <5.0
Biochemical Oxygen Demand, 5-day total, 2.0 9.1 <2.0 6.0
mg/L
Petroleum Hydrocarbons by IR, mg/L <1.0 <1.0
Ammonia-N, mg/L <0.50 <0.50 <0.50 <0.50
Settleable Solids, % <0.4 <0.50 <0.4 <0.50
Total Dissolved Solids, mg/L 190.0 140.0 230.0 220.0
Chromium, mg/L <0.05 <0.05 <0.05 <0.05
Total Volatile Organics (GC/MS) g/l
Methylene Chloride 5.0 5.0
1,2-Dichloroethane 3.0 3.0
Chloroform 15.0 7.0
Bromodichloromethane 3.0 2.0

Blank indicates no measurement.




Table 18. Monthly Surface Water Analysis
for NJPDES NJ0023922— DSNO001
(Ditch #5-D2) for 1995

Permit Parameters, 1/3 2/3 3/7 4/4 5/9 6/6
Limit Units
NA Chromium total,mg/L <0.05 [ <0.05 [ <0.05 | <0.05 | <0.05 | <0.05
6.0 - 9.0 | pH, units 6.66 7.15 7.58 7.49 7.50 7.46
NA Phenolics as Phenol, mg/L <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05
50 mg/L | Chemical Oxygen Demand,
mg/L 11.0 <5.0 10.0 7.5 <5.0 9.9
NA Biochemical Oxygen Demand,
5-day total, mg/L <1.0 <2.0 <1.0 <2.0 <2.0
10 mg/L | Petroleum Hydrocarbons by
IR, mg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
NA Chlorine Produced Oxidants
as chlorine, free, mg/L 0.020 0.14
NA Chronic Toxicity NOEC
(% effluent), P. promelas 50 100
NA Ammonia-N, mg/L <0.50 [ <0.50 [ <0.50 | <0.50 | <0.50 | <0.50
50 mg/L | Total Suspended Solids, mg/L| <2.0 <1.0 2.0 10.0 1.0 2.0
NA Total Dissolved Solids, mg/L 300.0 [ 260.0 | 200.0 81.0 250.0 [ 200.0
30°C max. | Temperature°C 8.3 7.5 3.8 12.8 15.7 19.4
NA Flow, GPM <27.56 | <27.56 [ <33.93 [ <35.59 | <49.17 | <35.58
1 1 1 1 1 1

1Flow was less than the detection limit (0.1 ft./sec.) on the flow meter. Calculations are based on the flow
being less than the flow meter detection limit or 0.1 ft./sec.

Permit Parameters, 7/6 8/1 9/7 10/3 | 11/14| 12/4
Limit Units
NA Chromium total,mg/L <0.05 [ <0.05 [ <0.05 | <0.05 | <0.05 | <0.05
6.0 - 9.0 | pH, units 8.02 7.74 7.59 7.21 7.52 7.76
NA Phenolics Phenol, mg/L <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05
50 mg/L | Chemical Oxygen Demand,
mg/L 10.0 <5.0 13.0 17.0 16.0 10.0
NA Biochemical Oxygen Demand,
5-day total, mg/L <2.0 8.32 <2.0 <2.0 <2.0 <2.0
10 mg/L | Petroleum Hydrocarbons by
IR, mg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
NA Chlorine Produced Oxidants
as chlorine, free, mg/L 0.1 0.003
NA Chronic Toxicity NOEC
(% effluent), P. promelas 100 100
NA Ammonia-N, mg/L <0.50 [ <0.50 [ <0.50 | <0.50 | <0.50 | <0.50
50 mg/L | Total Suspended Solids, mg/L 5.0 5.0 <5.0 29.0 <5.0 <5.0
NA Total Dissolved Solids, mg/L 140.0 | 180.0 | 160.0 | 250.0 | 180.0 | 140.0
30°C max. | Temperature°C 24.0 23.9 22.7 19.8 11.9 9.30
NA Flow, GPM <35.58 | <33.93 [ <42.28 | 161.58 | 353.23 | 870.73
1 1 1

1Flow was less than the detection limit (0.1 ft./sec.) on the flow meter. Calculations are based on the flow
being less than the flow meter detection limit or 0.1 ft./sec.

2BOD samples collected on 8/7/95.

3CPO was measured using a LaMotte DC1100 Colorimeter with a range of 0 to 4.0 mg/L chlorine and
resolution of 0.05 mg/L.



Blank indicates no sample obtained for the monitoring period.



Table 19. Monthly Surface Water Analysis

for Stormwater — DSNO002 (NJPDES NJ0023922) for 1995

Permit Parameters, Units 1/16 | 3/21 6/12 7/7 9/22 | 11/1
Limit
50 mg/L | Total Suspended Solids, mg/L 92.0 98.0 26.0 32.0 22.0 8.0
Petroleum Hydrocarbons-15 min.,
15 mg/L | mg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Petroleum Hydrocarbons-30 min.,
15 mg/L | mg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
Petroleum Hydrocarbons-45 min.,
15 mg/L | mg/L <1.0 <1.0 <1.0 <1.0 <1.0 <1.0
6.0 - 9.0 | pH, units 7.45 6.90 7.33 6.84 7.11 7.28
100 mg/L | Chemical Oxygen Demand, mg/L 63.0 80.0 33.0 18.0 24.0 25.0
NA Temperature °C 11.6 10.6 20.8 23.5 21.7 14.1
NA Phenolics, as phenol, mg/L <0.05 | <0.05 | <0.05 | <0.05 | <0.05 | <0.05
NA Ammonia-N, mg/L <0.5 <0.5 <0.5 <0.5 <0.5 <0.50
NA Total Dissolved Solids, mg/L 110.0 | 170.0 83.0 35.0 65.0 44.0
NA Biochemical Oxygen| 1.7 12.0 1600 | <70.01 <18.0
Demand,mg/L
NA Chromium, mg/L <0.05 [ <0.05 1.7 <0.05 | <0.05 | <0.05

1Ana/ytica/ laboratory misdiagnosed the dilutions used in the analysis. Dilutions were incorrectly prepared. causing the
method detection limit ito be70.0 mg/L.
No rain events occurred during Feb., Apr., May, Aug., Oct., and Dec. 1994 to cause flow at DSN0OO2.

Table 20. Monthly Surface Water Analysis for the Canal Pump House — DSNO0O03

(NJPDES NJ0023922) for 1995

Permit Limit
Monthly Daily Parameters, Units 1/16| 2/3 | 3/7 | 4/4 | 5/17| 6/6
Average Max.
NL NL Chlorine Produced Oxidants, mg/L <1.0 1.9 3.1 0.83
20 mg/L | 60 mg/L | Total Suspended Solids, mg/L 14.0 | <1.0 9.0 17.0 [ 50.0] 13.0
10 mg/L | 15 mg/L | Petroleum Hydrocarbons, mg/L <1.0| <1.0|] <1.0] <1.0| <1.0| <1.0
NA 6.0 - 9.0 | pH, units 705 751 | 7.84 | 824 | 7.31 | 7.25
NA NA Chemical Oxygen Demand, mg/L
NA NA Temperature °C 7.50 1.7 <1.0 ] 10.4 ] 18.6 | 20.0
NA NA Phenolics, as phenol, mg/L <0.05] <0.05] <0.05{ <0.05] <0.05] <0.05
NA NA Ammonia-N, mg/L <0.5] <0.5] <0.5| <0.5] <0.5] <0.5
NA NA Total Dissolved Solids, mg/L 96.0 | 140.0] 150.0f 120.0] <5.0 ] 120.0
NA NA Biochemical Oxygen Demand,mg/L <1.0] <2.0] <1.0f <1.0] <2.0] <2.0
NA NA Chromium, mg/L 0.067] <0.05f <0.05] <0.05 <0.05
Permit Limit
Monthly Daily Parameters, Units 7/6 | 8/1 9/7 | 10/3| 11/ | 12/7
Average Max. 14
NL NL Chlorine Produced Oxidants, mg/L 1.2 0.01
20 mg/L | 60 mg/L [ Total Suspended Solids, mg/L 10.0 | 12.0 | 6.0 10.0 6.0 | <5.0
10 mg/L | 15 mg/L | Petroleum Hydrocarbons, mg/L <1.0| <1.0|] <1.0] <1.0| <1.0| <1.0
NA 6.0 - 9.0 | pH, units 753 | 7.54 | 7.21 | 7.27 | 7.11 | 7.48
NA NA Chemical Oxygen Demand, mg/L 8.6
NA NA Temperature °C 25.0 | 28.8 ] 246 | 179 ] 6.9 [ 4.80
NA NA Phenolics, as phenol, mg/L <0.05] <0.05] <0.05] <0.05] <0.05| <0.05
NA NA Ammonia-N, mg/L <0.5 | 0.83 | <0.5] <0.5] <0.5] <0.5
NA NA Total Dissolved Solids, mg/L 140.0) 110.0{ 120.0] 140.0| 150.0] 120.0
NA NA Biochemical Oxygen Demand,mg/L <2.0 <2.0 | <2.0| <2.0] <2.0
NA NA Chromium, mg/L <0.05] <0.05] <0.05] <0.05] <0.05| <0.05

Flow is estimated to be 7,500 gallons per day (gpd) based upon the rating of the pumps in the canal pump house the

duration of the cycle and the number of cycles per day.




Blank indicates no measurement.
NL - No Limit; NA - Not Applicable



Table 21. Application of Herbicides and Fertilizers in 1995

Herbicides and Fertilizers Amounts Used
Princep 0.25 gallons
Roundup 4.7gallons
Lime 2,100 pounds
Table 22. Average Ground Water Elevation by Well Group for 1995
(in Feet Above MSL)
88 86 85 84 83 82
MW-1 MW-4 MW-2 MW-8I MW-8S MW-5S
P-2 P-1 MW-6S MW-5I MW-7I
MW-3 MW-9 MW-6I D-12
MW-13 MW-7S
MSL - mean sea level
MW - monitoring well
S - shallow depth well
I - intermediate depth well
P - piezometer
D - detention basin well
Table 23. Total Petroleum Hydrocarbons Results from
Quarterly Ground Water Monitoring Program for 1995 (in mg/L)
Well Number 2/16/95 5/95 8/95 11/95
p-2 0.57U 0.50U 0.50U 0.55U
MW-4 0.57U 0.57U 0.57U 0.54U
MW-5S 0.60U 0.56U 0.56U 0.55U
MW-5I 3.7 0.60U 0.58U 0.55U
MW-6S 0.71U 0.52U 0.59U 0.56U
MW-6I 0.58U 0.58U 0.57U 0.56U
MW-7S 0.59U 0.60U 0.57U 0.56U
MW-7I 0.60U 0.61U 0.56U 0.54U
MW-8S 0.71 U 0.92 0.60U 0.56U
MW-8I 0.65U 0.60U 0.71 0.55U

U - Indicates a compound was analyzed for but not detected.

For results marked with a “U,” the numerical value is the compound method detection limit.




Table 24.

Ground Water Monitoring Program Results

Volatile Organic Compounds — August 1995 (in pg/l)

P-2 MW-4 MW-5] MW-6S MW-61 MW-7S
Parameter 8/23/95|108/23/9 | 8/23/95| 8/23/95| 8/23/95| 8/23/95
5
Target VOC
1,1-Dichloroethene 2U 2U 2U 3 2U 3
1,1-Dichloroethane 1U 1U 2 13 1U 17
1,1,1-Trichloroethane 0.5U 0.5U 1U 15 0.5U 14
Trichloroethene 0.6U 0.6U 10 21 0.6U 4
Tetrachloroethene 0.7U 0.7U 0.7U 73 0.7U 21
Toluene 0.8U 0.8U 0.8U 1 0.8U 0.8U
Xylenes 0.9U 0.9U 0.9U 2 0.9U 0.9U
Total Target VOC 0 0 12 128 0 59
Non-Target Semi-VOCs 13 8 0 5 0 280
Non-Target VOC 0 0 3 10 6 0
MW-71 MW-8S MW-8I Trip Field
Parameter 8/23/95 8/23/95 8/23/95 Blank Blank
8/23/95*| 8/23/95

Target VOC
1,1-Dichloroethene 2U 2U 2U 2U
1,1-Dichloroethane 5 1J 1U 1U
1,1,1-Trichloroethane 0.5U 0.5U 0.5U 0.5U
Trichloroethene 4 2 0.6U 0.6U
Tetrachloroethene 3 12 0.7U 0.7U
Toluene 2 0.8U 0.8U 0.8U
Xylenes 0.9U 0.9U 0.9U 0.9U
Total Target VOC 14 14 0 0
Non-Target Semi-VOCs 36 0 408 0
Non-Target VOC 9 0 0 0

No sample collected from MW-5S as it did not yield enough water.

*No Trip Blank collected

Target VOCs are Priority Pollutant VOCs.
Non-Target are VOCs detected other than those priority pollutants.
VOC - volatile organic compounds, 40 CFR Method 624

U - Indicates a compound was analyzed but not detected. For results marked “U,” the numerical value is the

compound detection limit.




Table 25. Ground Water Analysis for Wells MW-14, MW-15, and MW-16 for 1995
Parameters NJPDES MW-14 MW-14 MW-14 MW-14
Units Permit 2/2 5/8 8/3 11/4
Standard
Chromium, mg/L 0.05 <0.025 <0.025
Lead, dissolved, mg/L 0.05 0.0025 <0.005
pH, units 5.61 5.42 5.62 5.27
Phenolics as phenol, mg/1 0.3 <0.05 <0.05
Nitrate-Nitrogen, mg/1 10 1.5 1.5
Total Organic Carbon, mg/1 <1
Total Organic Halides, mg/L <0.01
Petroleum Hydrocarbon by IR, mg/1 <1
Ammonia-Nitrogen, mg/1 0.5 <0.5 <0.5 <0.5
Chloride, mg/1 250 <3.0 <3.0
Total Dissolved Solids, mg/1 500 120 87 71 120
Sulfate, mg/1 250 13 12 18 13
Conductivity, mmhos/cm?2 91.3 94.8 91.2 100
Parameters NJPDES MW-15 MW-15 MW-15 MW-15
Units Permit 2/2 5/8 8/3 11//3
Standard
Chromium, mg/L 0.05 <0.025 <0.025
Lead, dissolved, mg/L 0.05 0.0037 <0.003
pH, units 5.69 5.36 5.64 5.45
Phenolics as phenol, mg/1 0.3 <0.05 <0.05
Nitrate-Nitrogen, mg/1 10 0.86 1.2
Total Organic Carbon, mg/1 <1.0
Total Organic Halides, mg/L <0.01
Petroleum Hydrocarbon by IR, mg/1 <1
Ammonia-Nitrogen, mg/1 0.5 <0.5 <0.5 <0.5
Chloride, mg/1 250 4.7 <3.0
Total Dissolved Solids, mg/1 500 140 7.4 81 86
Sulfate, mg/1 250 5 69 12 7.9
Conductivity, mmhos/cm? 78.4 68.1 125 87.7
Parameters NJPDES MW-16 MW-16 MW-16 MW-16
Units Permit 2/2 5/9 8/4 11//3
Standard
Chromium, mg/L 0.05 <0.025 <0.025
Lead, dissolved, mg/L 0.05 <0.0025 0.003
pH, units 6.52 6.20 6.17 6.56
Phenolics as phenol, mg/1 0.3 <0.05 <0.05
Nitrate-Nitrogen, mg/1 10 <0.05 6.6
Total Organic Carbon, mg/1 3.0
Total Organic Halides, mg/L <0.043
Petroleum Hydrocarbon by IR, mg/1 <1
Ammonia-Nitrogen, mg/1 0.5 <0.5 <0.5 <0.5
Chloride, mg/1 250 7.5 13
Total Dissolved Solids, mg/1 500 330 270 330 530
Sulfate, mg/1 250 46 40 66 150
547 445 445 771

Conductivity, mmhos/cm?2

Blank indicates no measurement.




Table 26. Ground Water Analysis for Well D-12 for 1995
Parameters NJPDES D-12 D-12 D-12 D-12
Units Permit 2/15 5/8 8/3 11/13
Standard

Chromium, mg/L 0.05 <0.025 <0.025
Lead, dissolved, mg/L 0.05 <0.0025 0.027
pH, units 6.20 5.44 5.43 5.11
Phenolics as phenol, mg/1 0.3 <0.05 <0.05
Nitrate-Nitrogen, mg/1 10 <0.05 <0.05
Total Organic Carbon, mg/1 1.2
Total Organic Halides, mg/L <0.01
Petroleum Hydrocarbon by IR, <1
mg/1
Ammonia-Nitrogen, mg/1 0.5 <0.5 <0.5 <0.5
Chloride, mg/1 250 21 21
Total Dissolved Solids, mg/1 500 270 120 130 94
Sulfate, mg/1 250 32 34 23 30
Conductivity, mmhos/cm?2 230 219 220 17
Tritium, pCi/L i 104

Note: D-11 not sampled due to insufficient water for samples; since Oct.1994, under drain system was in

operation, ca using a lowering of the ground water level.

Blank indicates no measurement.

** The lower limit of detection (LLD) is 33.5 p Ci/L.

Table 27. Ground Water Analysis for Wells TW-2 and TW-3 for 1995
Parameters NJPDES TW-2 TW-2 TW-2 TW-2
Units Permit 2/2 5/8 8/4 11/913
Standards
Chromium, mg/L 0.05
Lead, dissolved, mg/L 0.05 0.024 0.003
pH, units 7.32 6.87 7.22 7.38
Phenolics as phenol, mg/1 0.3 <0.05 <0.05
Nitrate-Nitrogen, mg/1 10 0.4 <0.05
Total Organic Carbon, mg/1 <1.0
Total Organic Halides, mg/L <0.01
Petroleum Hydrocarbon by IR, mg/1 <1
Ammonia-Nitrogen, mg/1 0.5 <0.5 <0.5 <0.5
Chloride, mg/1 250 44 27
Total Dissolved Solids, mg/1 500 270 230 310 260
Sulfate, mg/1 250 18 20 27 16
Conductivity, mmhos/cm? 383 392 474 417
Parameters NJPDES TW-3 TW-3 TW-3 TW-3
Units Permit 2/2 5/8 8/3 11/14
Standards
Chromium, mg/L 0.05
Lead, dissolved, mg/L 0.05 <0.0025 <0.005
pH, units 7.34 7.00 7.05 6.94
Phenolics as phenol, mg/1 0.3 <0.05 <0.05
Nitrate-Nitrogen, mg/1 10 <0.05 <0.05
Total Organic Carbon, mg/1 1.1
Total Organic Halides, mg/L <0.01
Petroleum Hydrocarbon by IR, mg/1 <1
Ammonia-Nitrogen, mg/1 0.5 <0.5 <0.5 <0.5
Chloride, mg/1 250 11 13
Total Dissolved Solids, mg/1 500 320 220 220 220
Sulfate, mg/1 250 18 22 18 2.5
Conductivity, mmhos/cm? 457 386 380 540
Tritium, pCi/L 72*

Blank indicates no measurement.




* The lower limit of detection (LLD) is 33.5 p Ci/L.



Table 28. Ground Water Volatile Organics Analytical Results
from Wells D-12 and TW-3 — May 1995 (in pg/l)

DEP GW D-12 TW-3 Trip Field
Parameter Quallity 5/8 5/8 Blank | Blank
Criteria

Methyl Chloride (Chloromethane) 30 <2 <2 <2 <2
Methyl Bromide (Bromomethane) 10 <6 <6 <6 <6
Vinyl Chloride 0.08 <3 <3 <3 <3
Chloroethane NL <5 <5 <5 <5

Methylene Chloride 400 10 TB | 10 TB | 10 TB | 11 TB
Acrolein NA <100 <100 <100 <100
Acrylonitrile 0.06 <50 <50 <50 <50
1,1-Dichloroethane 70 3 <2 <2 <2
1,2-Dichloroethane 0.3 <2 <2 <2 <2
1,1-Dichloroethene 1 <2 <2 <2 <2
1,2-trans-Dichloroethene 100 <1 <1 <1 <1
1,2-Dichloropropane 0.5 <2 <2 <2 <2
1,3-cis-Dichloropropene <2 <2 <2 <2
1,3-trans-Dichloropropene 0.2 <2 <2 <2 <2
Chloroform 6 <1 <1 <1 <1
1,1,1-Trichloroethane 30 <1 <1 <1 <1
1,1,2-Trichloroethane 3 <1 <1 <1 <1
Trichloroethene 1 4 <1 <1 <1
Carbon Tetrachloride 0.4 <1 <1 <1 <1
Bromodichloromethane 0.3 <2 <2 <2 <2
Chlorodibromomethane 10 <1 <1 <1 <1
Benzene 0.2 <1 <1 <1 <1
2-Chloroethyl! Vinyl Ether NL <50 <50 <50 <50
Bromoform 4 <3 <3 <3 <3
Tetrachloroethene 0.4 9 <2 <2 <2
1,1,2,2-Tetrachloroethane 2 <2 <2 <2 <2
Toluene 1,000 <5 <5 <5 <5
Chlorobenzene 4 <1 <1 <1 <1
Ethylbenzene 700 <1 <1 <1 <1
Trichlorofluoromethane NL <1 <1 <1 <1
Xylene (para & meta) NA <2 <2 <2 <2
Xylene (ortho) NA <2 <2 <2 <2
1,2-Dichlorobenzene 600 <1 <1 <1 <1
1,3-Dichlorobenzene 600 <1 <1 <1 <1
1,4-Dichlorobenzene 75 <1 <1 <1 <1

TB Found in the trip blank.
*Note: D-11 was no sampled due to insufficient water for sample collection; since Oct. 1994, underdrain
system in operation, which lowered ground water levels.



Table 29. Volatile Organics Analytical Results from
Wells TW-3 and D-12 and Detention Basin Inflows 1 and 2—
August 1995 (in pg/l)

DEP GW TW-3 D-12 | Inflow | Inflow Trip Field
Parameter Qual. 8/3 8/3 1 2 Blank | Blank

Criteria 8/1 8/1 8/3 8/3
Methyl Chloride 30 <2 <2 <2 <2 <2 <2
(Chloromethane)
Methyl Bromide 10 <6 <6 <6 <6 <6 <6
(Bromomethane)
Vinyl Chloride 0.08 <3 <3 <3 <3 <3 <3
Chloroethane NL <5 <5 <5 <5 <5 <5
Methylene Chloride 400 7 TB 8 TB 5 TB 5 TB 9 9 TB
Acrolein NA <100 <100 <100 <100 <100 <100
Acrylonitrile 0.06 <50 <50 <50 <50 <50 <50
1,1-Dichloroethane 70 <2 3 <2 <2 <2 <2
1,2-Dichloroethane 0.3 <2 <2 3 3 <2 <2
1,1-Dichloroethene 1 <2 <2 <2 <2 <2 <2
1,2-trans-Dichloroethene 100 <1 <1 <1 <1 <1 <1
1,2-Dichloropropane 0.5 <2 <2 <2 <2 <2 <2
1,3-trans- 0.2 <2 <2 <2 <2 <2 <2
Dichloropropene
Chloroform 6 <2 <2 15 7 <2 <2
1,1,1-Trichloroethane 30 <1 <1 <1 <1 <1 <1
1,1,2-Trichloroethane 3 <1 <1 <1 <1 <1 <1
Trichloroethene 1 1 4 <1 <1 <1 <1
Carbon Tetrachloride 0.4 <1l <1l <1 <1 <1 <1
Chlorodibromomethane 0.3 <1l <1l <1 <1 <1l <1
Bromodichloromethane <2 <2 3 2 <2 <2
Benzene 0.2 <1 <1 <1 <1 <1 <1
2-Chloroethyl Vinyl Ether NL <50 <50 <50 <50 <50 <50
Bromoform 4 <3 <3 <3 <3 <3 <3
Tetrachloroethene 0.4 <2 10 <2 <2 <2 <2
1,1,2,2- 2 <2 <2 <2 <2 <2 <2
Tetrachloroethane
Toluene 1,000 <5 <5 <5 <5 <5 <5
Chlorobenzene 4 <1 <1 <1 <1 <1 <1
Ethylbenzene 700 <1 <1 <1 <1 <1 <1
Trichlorofluoromethane <1 <1 <1 <1 <1 <1
cis-1,3-Dichloropropene 0.2 <2 <2 <2 <2 <2 <2
Xylene (para&meta) NA <2 <2 <2 <2 <2 <2
Xylene (ortho) NA <2 <2 <2 <2 <2 <2
1,2-Dichlorobenzene 600 <1 <1 <1 <1 <1 <1
1,3-Dichlorobenzene 600 <1 <1 <1 <1 <1 <1
1,4-Dichlorobenzene 75 <1 <1 <1 <1 <1 <1

TB Found in the trip blank.
*Note: D-11 was no sampled due to insufficient water for sample collection; since Oct. 1994, underdrain
system in operation, which lowered ground water levels.



Table 30. Ground Water Base Neutrals Analytical Results — August 1995 (in ug/l)

D-12 | MW-14| MW-15| TW-3 Field | MW-16| TW-2 Field
Parameter 8/3 8/3 8/3 8/3 Blank 8/4 8/4 Blank
8/3 8/4
Acenaphthene <3 <3 <3 <3 <3 <3 <3 <3
Acenaphthylene <5 <5 <5 <5 <5 <5 <5 <5
Anthracene <2 <2 <2 <2 <2 <2 <2 <2
Benzidine <1 <1 <1 <1 <1 <1l <1 <1
Benzo (a)anthracene <2 <2 <2 <2 <2 <2 <2 <2
Benzo (a)pyrene <2 <2 <2 <2 <2 <2 <2 <2
Benzo (b)fluoranthene <1 <1 <1 <1 <1 <1 <1 <1
Benzo (K)fluoranthene <2 <2 <2 <2 <2 <2 <2 <2
Benzo (g,h,i)perylene <2 <2 <2 <2 <2 <2 <2 <2
bis(2-Chloroethoxy)methane <3 <3 <3 <3 <3 <3 <3 <3
bis(2-Chloroethyl)ether <1 <1 <1 <1 <1l <1 <1l <1
bis(2-Chloroisopropyl)ether <5 <5 <5 <5 <5 <5 <5 <5
Bis(2-Ethylhexyl)phthalate <4 <4 <4 <4 7 <4 <4 <4
4-Bromophenyl-phenylether <2 <2 <2 <2 <2 <2 <2 <2
Butylbenzlphthalate <9 <9 <9 <9 <9 <9 <9 <9
2-Chloronaphthalene <1 <1l <1 <1 <1 <1 <1 <1
2-Chlorophenol <2 <2 <2 <2 <2 <2 <2 <2
4-Chlorophenyl-phenylether <3 <3 <3 <3 <3 <3 <3 <3
4-Chloro-3-methylphenol <3 <3 <3 <3 <3 <3 <3 <3
Chrysene <2 <2 <2 <2 <2 <2 <2 <2
Dibenz[a,h]anthracene <3 <3 <3 <3 <3 <3 <3 <3
1,2-Dichlorobenzene <2 <2 <2 <2 <2 <2 <2 <2
1,3-Dichlorobenzene <2 <2 <2 <2 <2 <2 <2 <2
1,4-Dichlorobenzene <l <1 <1l <1 <1 <1 <1 <1
3,3-Dichlorobenzidine <15 <15 <15 <15 <15 <15 <15 <15
2,4-Dichlorophenol <3 <3 <3 <3 <3 <3 <3 <3
Diethylphthalate <1 <1 <1 <1 <1 <1 <1 <1
Dimethylphthalate <1 <1l <1 <1 <1 <1l <1 <1
2,4-Dimethylphenol <3 <3 <3 <3 <3 <3 <3 <3
Di-n-butylphthalate <5 <5 <5 <5 <5 <5 <5 <5
2,4-Dintor-2-methylphenol <3 <3 <3 <3 <3 <3 <3 <3
2,4-Dinitrophenol <24 <24 <24 <24 <24 <24 <24 <24
2,4-Dinitrotoluene <3 <3 <3 <3 <3 <3 <3 <3
2,6-Dinitrotoluene <2 <2 <2 <2 <2 <2 <2 <2
Di-n-octylphthalate <2 <2 <2 <2 <2 <2 <2 <2
1,2-Diphenylhydrazine <6 <6 <6 <6 <6 <6 <6 <6
Fluoranthene <1 <1l <1 <1 <1 <1 <1 <1
Fluorene <3 <3 <3 <3 <3 <3 <3 <3
Hexachlorobenzene <2 <2 <2 <2 <2 <2 <2 <2
Hexachlorobutadiene <2 <2 <2 <2 <2 <2 <2 <2
Hexachlorocyclopentadiene <12 <12 <12 <12 <12 <12 <12 <12
Hexachloroethane <l <1l <1l <1 <1 <1 <1 <1
Indeno (1,2,3-cd)pyrene <2 <2 <2 <2 <2 <2 <2 <2
Isophorone <1 <l <1 <1l <1 <1 <1 <1
Naphthalene <2 <2 <2 <2 <2 <2 <2 <2
Nitrobenzene <2 <2 <2 <2 <2 <2 <2 <2
2-Nitrophenol <3 <3 <3 <3 <3 <3 <3 <3
4-Nitrophenol <21 <21 <21 <21 <21 <21 <21 <21
N-nitrosodimethylamine <2 <2 <2 <2 <2 <2 <2 <2
N-Nitroso-Di-n-propylamine <2 <2 <2 <2 <2 <2 <2 <2
N-Nitrosodiphenylamine <6 <6 <6 <6 <6 <6 <6 <6
Pentachlorophenol <5 <5 <5 <5 <5 <5 <5 <5
Phenathrene <2 <2 <2 <2 <2 <2 <2 <2
Phenol <2 <2 <2 <2 <2 <2 <2 <2
Pyrene <2 <2 <2 <2 <2 <2 <2 <2
1,2,4-Trichlorobenzene <2 <2 <2 <2 <2 <2 <2 <2
2,4,6-Trichlorophenol <3 <3 <3 <3 <3 <3 <3 <3




Note: D-11 did not yield sufficient water for sample collection due to basin underdrain system in operation.
Two field blanks collected as sampling was performed on 8/3 and 8/4.



for Class II-A Aquifers — June 1994, March 1995 and May 1995

Table 31. Volatile Organic Compounds Exceeding

NJDEP Groundwater Quality Standard

Well or Sump PCE TCE Ben-
Number (ng/L) (ng/L) zene
(Hg/L)
Date Sampled | 6/94 | 3/95 | 5/95 | 6/94 | 3/95 | 5/95 || 6/94 | 3/95 | 5/95
Standard 1 1 1 1 1 1 1 1 1
D-11 1.9 4.62 | 1.35 <1 <1 <1 <1 <1 <1
D-12 11 9.87 10.6 1.7 5.16 5.43 <1 <1 <1
TFTR-S1 3 5.37 | 4.16 <1 <1 <1 <1 <1 <1
MG-S2 30 39.3 | 58.7 2.1 4.96 <10 <1 <1 <1
LOB-S3 2.3 2.14 | 2.01 <1 <1 <1 <1 <1 <1
MG-S4 2.3 9.5 4.44 2.1 1.08 | 4.89 <1 <1 <1
MG-S5 <1 <1 <1 <1 <1 <1 <1 <1 <1
MG-S6 11 20.9 8.66 <1l 1.8 <1 <1 <1 <1
MW-1 <1 <1 <1 <1 <1 <1 <1 <1 <1
MW-2 <1 <1 <1 <1 <1 <1 <1 <1 <1
MW-3 25 14.7 | 15.4 <1 <1 <1 <1 <1 <1
MW-5I 3.6 5.53 <1 5.2 8.1 5.8 <1 <1 <1
MW-6S 2.8 NC 13.1 <1 8.15 | 25.1 <1 <1 <1
MW-71 7.4 6.87 2.79 3 4.13 2.21 08T 1.03 <1
MW-7S 12 13.8 | 17.2 2 3.48 4.5 <1 <1 <1
MW-8S 14 9.23 | 7.48 1.6 1.62 | 1.38 <1 <1 <1
MW-9 78 89.9 | 79.8 1.7 <5 <10 <1 <1 <1
MW-13 120 126 111 1.8 <10 <10 <1 <1 <1
TW-1 1.7 <1 1.57 <1 <1 <1 <1 <1 <1
TW-2 2.2 <1 <1 <1l <1 <1 <1 <1 <1
TW-3 14 <1 5.15 <1 <1 <1 <1 <1 <1
TW-4 <1 <1 <1 <1 1.07 | 1.12 <1 <1 <1
TW-6 <1 <1 <1 <1 <1 <1 <1 <1 <1
TW-7 30 3.75 | 21.7 1.3 <1 <2.5 <1 <1 <1
TW-10 <1 1.34 <1 <1 <1 <1 <1 <1 <1

PCE = Perchloroethene, tetrachloroethene, or tetrachloroethylene

TCE = 1,1,1-Trichloethene or 1,1,1-Trichloroethylene

NC = Not collected

T = Value reported is less than criteria detection




Table 32. Sanitary Sewer Sampling and Analytical Results for 1995

January 1995 February February March 1995
PARAMETER Manhole #11 1995 1995 LEC #3
Manhole #11 Manhole #11
BOD, 5 day total, mg/L 123 12
COD, mg/L 260 46
Color, pt/co unit 100 30
Nitrogen, Ammonia, mg/L 11 <0.5
pH 8.18 7.26 - min. 7.86 7.19
7.40 - max.

Oil & Grease, mg/L 7 <5
Phosphorus, Total, mg/L 5.2 0.69
Phenolics as phenols, mg/L <0.05 <0.05
Temperature, 9C 12 14 9 13.4
Sulfide, mg/Ll <1 1.8 0.47
Sulfide, mg/L2 0.19 0.093
Total Cyanide, mg/L <0.01 <0.01
TSS, mg/L 80 4
Specific Conductivity, 412 601
umhos/cm
Silver, mg/L <0.05 <0.05
Arsenic, mg/L <0.005 <0.0025
Barium, mg/L 0.056 <0.05
Cadmium, mg/L <0.02 <0.02
Chromium, mg/L <0.05 <0.05
Copper, mg/L 0.088 0.063
Iron, mg/L 0.45 0.94
Mercury, mg/L <0.001 <0.001
Nickel, mg/L <0.05 <0.05
Lead, mg/L <0.1 <0.1
Selenium, mg/L <0.005 <0.005
Zinc, mg/L 0.16 0.088

1Std. Mthds. 16th Edition Methods, lodometric Method

2Sz‘d. Mthds. 16th Edition Methods, Methylene Blue Method

Table 33. Quality Assurance Data for Radiological Samples for 1995

Environmental
Measurements Laboratory

QA Sample & Date PPPL Result True Value Control Range
USEPA 3/95 7510.33 avg. 7435.0 6144.2 to 8725.8
Inter-DOE 3/95 test:
neet es 55.10, 56.40 60.30 Acceptable

Results in picoCuries/Liter
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Figure 1 The Princeton Beta Experiment-Modification
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Figure 2 The Tokamak Fusion Test Reactor (TFTR)
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Figure 4 PPPL C and D Sites of James Forrestal

Campus
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Figure 7 ‘ ¥ind Rose
Joint Frequency Data for TFTR
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Trailer Locations R1-R6 Annual Summary - 1995
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Figure 26. 1995 Tritium (HTO) in Rain Water
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Figure 30. 1995 Tritium (HTO) Concentrations for Non-Contact Process
(C1) and Potable (E1) Water
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